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DO YOU KNOW .... 


e .... That the General Electric 
Company is modifying its summer pro- 
gram to provide training for YETs? 
G.E. will employ the group for the 
summer, but during the last two wecks, 
they will be “spirited away” to a se- 
cluded spot for two weeks of specialized 
study and discussion of effective teach- 
ing. The proposal of the YET Commit- 
tee for a Summer Institute so 
expensive that the Executive Board re- 
quested further study and_ revision. 
That is why G.E. developed the pro- 
gram just described for the summer of 
1957; they want to supplement and 
assist, not compete with any YET plans. 


> .... That the next major study 
of the Society will be on the Procure- 
ment and Development of College Fac- 
ulties to meet future instructional 
needs? President W. L. Everitt believes 
this is the biggest problem confronting 
engineering education in the next ten 
years. There is reason to believe em- 
phasis no longer needs to be primarily 
on numbers of students, though quality 
still should be stressed. The real emer- 
gency current demand is for an ade- 
quate supply of good teachers. Harold 
L. Hazen, Dean of the Graduate 
School, Massachusetts Institute of 
Technology, has agreed to serve as 
chairman, and a “top flight” advisory 
group is being assembled to formulate 
plans and a budget. A working com- 
mittee or committees will then be ap- 
pointed. It is expected that foundation 
funds will be available. 


p~ .... That the Mid-winter meet- 
ing of the Cooperative Education Di- 
vision will be held in Boston on January 


was 
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10 and 11? Northeastern University is 
the host and R. L. Woolridge, Director 
of Cooperative Work for Northeastern, 
is in charge of the program. The gen- 
eral theme of the program is industry- 
co-op problems. 


> .... That in order to “catch up” 
and bring the JouRNAL out on time, we 
have “doubled up” on operations, so 
that this issue utilizes supplementary 
printing facilities? It now looks as 
though the flow of manuscripts is such 
that the Editor can get material pre- 
pared on time, but on a tight schedule 
printing two issues in one month has 
proved to be a problem. We are there- 
fore taking drastic measures to extend 
capacity. 

Even if we are lucky enough to get 
off the siding and back on the main 
line, everyone’s help will still be needed, 
particularly from program chairmen for 
Sectional meetings, Mid-winter mect- 
ings, and the Annual Meeting. They are 
responsible for seeing that two copies of 
papers and other materials, double 
spaced, are submitted to the Editor or 
to the Secretary’s office three months in 
advance of the publication date. Ii 
chairmen don’t insist on authors sub- 
mitting papers and don’t see that usable 
copy is supplied early for publication, 
there is little that the Editor or Secre- 
tary can do. Recommendations as to 
quality, relative importance, priority, 
and optimum length are also desirabl: 


> ... That if you have nomina- 
tions for any of the four major Socicty 
awards — Lamme, Bendix Research, 
Westinghouse, or McGraw Research 

this is just about your last opportunity 
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do something about them? The in- 
formation sheets and nominating forms 
have been distributed. If you can’t get 
ne elsewhere, write to the Secretary. 


p .... That the 1959 Annual 
Meeting will be at Pittsburgh, Pa. in- 
stead of at Purdue University? The city 

Pittsburgh is celebrating its 200th 
anniversary in 1959, and the Allegheny 
Section, including Carnegie Institute of 
lechnology and the University of Pitts- 
burgh, desired to serve as hosts for the 
Annual Meeting that year. Although a 
firm agreement had been reached with 
Purdue University for 1959, Purdue 
most graciously withdrew their invita- 
tion provided they could be the hosts 
in 1960. That has been agreed to and 
there will be no further changes for 
1960! The exact dates will be an- 
nounced as soon as they are available. 


> .... That the Local Committee 
at Cornell is working hard on the plans 
for the 1957 Annual Meeting? The 
same is true of many of the Divisions. 
(he material for the Preliminary Pro- 
eram must be in the Secretary’s office 
by February 1. If you suspect your Di- 
vision or Committee is lagging, please 
zive it a boost. Also, don’t forget to 
complete your own plans for attending 
and remember, ASEE Annual Meeting, 
Cornell University, Ithaca, New York. 
Wonderful vacation land, too! 


> .... That plans for the million- 
dollar survey of the engineering profes- 
sion are progressing? The joint ECPD- 
EJC committee has submitted its 
report, and the constituent societies 
now are appropriating funds to initiate 
plans and present a proposal to inter- 
ested foundations. The Executive Board 
of ASEE has authorized an expenditure 
of up to $1,000 as the Society’s fair 


share of the initially required $50,000. 
Other member groups have taken and 
are taking similar action. 


pe .... That Engineers Joint Coun- 
cil is issuing a one-page newsletter? The 
first issue came out in October. It is 
named Engineer and is EJC’s report 
on what’s happening in engineering. It 
is being mailed to Board members of 
constituent societies, chairmen of loca! 
sections of constituent societies, editors 
of trade publications, chairmen of local 
engineering societies, and editors of 
constituent society publications. This 
should prove to be a valuable means of 
disseminating to the engineering pro- 
fession as a whole a general knowledge 
of EJC Board and Committee Actions. 

It may be well to repeat, in this con- 
nection, that the third EJC Annual 
Assembly will be held at the Statler 
Hotel in New York City on January 17 
and 18, 1957. 


pe .... That ASEE isn’t always be- 
hind the times? Our Relations With 
Industry Division was established in 
1946, and has been an important unit 
of the Society ever since. Other educa- 
tional organizations are just now be- 
coming cognizant of what ASEE real- 
ized ten years ago, as is evidenced by 
the following resolution of the Ameri- 
can Council on Education: “Whereas 
the American Council on Education, 
both by canvassing its constituent and 
associate members and by discussion at 
its 1956 annual meeting, has found 
needs not at present fully met in the 
area of strengthening mutual under- 
standing and cooperation between edu- 
cation and business and industry; and 
“Whereas we believe that, in the years 
ahead, education will have an increas- 
ing obligation to understand and be 
(continued on p. 319) 
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C. O. OAKLEY 


Professor of Mathematics 
Haverford College, Haverford, Pennsylvania 


Address of the retiring chairman of the Mathematics Division presented 
at the Division Luncheon on June 26, 1956, Ames, Iowa. 


In his retiring address as Chairman, 
Mathematics Division, (JouRNAL, Oct., 
1955, pp. 115-120,) Dr. Richard Bur- 
ington went on record as “advocating 
strongly a ‘new look’ at the philosophy 
of educating mathematicians in our 
mathematics departments.” His re- 
marks were addressed primarily to 
graduate schools he said we 
should establish two major mathemati- 
cal programs, one the “traditional 
graduate school training, with principal 
emphasis upon training for research in 
a highly specialized atmosphere,” and 
another one pointed toward “a profes- 
sional career with appropriate training 
and experience.” Dr. Burington made 
a strong plea that “it is these mathe- 
maticians who our universities must 
train, not only those for a life of teach- 
ing and academic research, but also 
those for a life of industrial research 
and development work in government 
and industry.” 

These are important objectives and, 
in passing on to my own subject, I wish 
to lend support to them. When we look 
about us at the great shortage of tech- 
nical and scientific personnel, it is clear 
that something should be done about 
this matter. 

My own immediate concern, namely 
the undergraduate mathematical train- 
ing of engineers, is not wholly unrelated 


when 
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to the suggested program of Dr. Bur- 
ington. The connection should be quite 
apparent as I state my main thesis: 
Mathematicians who have had little or 
no scientific training outside of pure 
mathematics are not in the most favor- 
able position to train engineers. 
Before proceeding with this theme, 
however, I want to discuss the attend- 
ant problem of what mathematics 
should be given to undergraduate engi- 
neers. Most of us feel we are so familiar 
with this question that we pay too little 
attention to it. As a matter of fact, our 
familiarity has bred some contempt; we 
teach our mathematics courses for engi- 
neers year in and year out with little 
or no modification and without due re- 
gard for the changes that are taking 
place in this modern scientific world. 
It is still algebra, some trigonometry, 
analytic geometry, calculus and, in some 
cases, differential equations. Algebra is 
important; we should give more, es- 
pecially of the linear type. Analytic 
trigonometry is important and it is de- 
sirable to review this even for those 
students who use credit in trigonometry 
for admission. I am glad to say less and 
less attention is being paid to solution 
of triangles by logarithms. If you must 
teach solution of triangles, stick to the 
laws of sines and cosines and use a desk 
calculator. Enough analytic geometry 
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can be taught as it is needed in the cal- 
culus. Engineers do not need a course 
in conic sections although many depart- 
ments of mathematics still treat this 
topic at great length. It may seem sur- 
prising, but many able mathematicians 
who are charged with teaching engi- 
neers feel that most of the time spent 
on analytic geometry is wasted. 

But the greatest loss in time is in 
teaching calculus. Books on calculus are 
getting thicker and thicker, and for 
some unknown reason teachers think 
that they must cover more and more 
material; thus calculus often is given 
for three semesters. Engineers simply 
do not need this much calculus. The 
ideas of differentiation and integration 
are important, but they can be taught 
in a few weeks. Engineering students 
should learn very early how to use a 
table of integrals and there is a growing 
feeling that a special table should be 
prepared with this in mind. Prolifera- 
tion of applications is neither necessary 
nor desirable. A semester or a semester 
and a half is enough to spend on calcu- 
lus since there are more important 
topics that should be studied in the 
first two years. 

The engineers’ program is very tight 
and it is unrealistic to think they can 
spend much more than two undergrad- 
uate years taking courses in mathe- 
matics. I was sorry to read in the 
Report on Evaluation of Engineering 
Education recently issued by ASEE that 
the total time an engineering student 
can spend on the basic sciences of math- 
ematics, physics, and chemistry, is about 
one-fourth of the undergraduate pro- 
gram. In my estimation this is not 
enough. Basic sciences are indeed basic. 

So long as this report is followed, we 
can look forward to about two years 
in which we shall be giving the engi- 


neer all the mathematics that he will 
be taking as an undergraduate. It is 
true the electrical engineer usually gets 
at least another semester, and some in- 
stitutions require a full third year of 
mathematics. This gives considerable 
time to spend on differential equations 
and other topics. Some schools work 
in at least a short course in differential 
equations during the sophomore year. 


What Mathematics ? 


With all too little time before us, it 
is pertinent to ask ourselves just what 
mathematics we should be giving to 
engineers. This is not the place to pre- 
sent a detailed new curriculum, but I 
submit that topics such as matrix theory 
and linear and Boolean algebras might 
well be considered as appropriate mate- 
rial to substitute for some analytic 
geometry and calculus now offered. 

Finally, before leaving this subject 
of mathematics for engineers, it is im- 
portant to suggest that the material we 
do give be modernized. I shall mention 
only one item, that of the definition of 
a function. If you ask any young Ph.D. 
what a function is, he is almost certain 
to say that a function is a set of ordered 
pairs such that no two ordered pairs 
have the same first element. It is well 
to consider the sharpness of this defini- 
tion along with the several older defini- 
tions still current in textbooks. Al- 
though the concept of set is playing a 
dominant role in both the structure and 
language of modern mathematics, how 
many of us teach in these terms? 

The March, 1956 issue of the Jour- 
NAL carried an article by F. Virginia 
Rohde and the report of the Pasadena 
Conference on Mathematics in Engi- 
neering, both of which I recommend. 

Virginia Rohde points out that engi- 
neers are obviously dissatisfied with our 
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mathematical offerings. The fact that 
there is a strong trend in departments of 
engineering to develop 
courses in mathematics rather than to 
continue the traditional practice of 
leaving the matter in the hands of the 
departments of mathematics is concrete 
evidence of dissatisfaction and is suffi- 
cient reason for our deep concern, if 
not alarm. I can name several institu- 
tions that have Ph.D. mathematicians 
with engineering training who are 
teaching, within the engineering depart- 
ment, the mathematics courses. We 
must get together with the engineer and 
talk over these areas of mutual concern. 
One result, I am confident, will be a 
thorough overhauling of the kind of 
mathematics we are now offering to 
undergraduate engineers. 

The changes in mathematical cur- 
ricula that may result from such joint 
action will undoubtedly improve the 
situation, but they will not solve the 
problem completely. We face a still 
greater problem. This is the critical 
difficulty presented to us by the recent 
tremendous advances in science and 
technology in general. 

To appreciate this change and to 
see it in proper perspective, we should 
give at least a thumbnail sketch of un- 
dergraduate engineering in mathe- 
matics up to about the time of 
World War II. At that time we needed 
to know only a very modest amount of 
physical science in order to give the 
engineers a reasonable list of applica- 
tions that we ourselves understood. In 
college algebra, trigonometry, and ana- 
lytic geometry, the engineering applica- 
tions were very elementary and this is 
still essentially the case. Even in cal- 
culus most of the engineering applica- 
tions were in the realm of physics and 
mechanics. Differential equations had 
some applications in the fields of biol- 


their own 
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ogy and physical chemistry as well as 
in physics and mechanics, but all of 
these were quite classical in nature. 

It is my impression, however, that 
teachers of mathematics are paying too 
little attention to the newer and mod- 
ern applications, and this is also the 
contention of Virginia Rohde. So many 
new applications are now available in 
the area of calculus that I am sure we 
are far behind the times in our teach- 
ing. To mention just one example, it is 
clear that the engineer of today needs 
to know something about continuous 
probability. We have a perfect oppor- 
tunity to introduce this material when 
we take up the problem of moments. 
I contend the idea of a standard devia- 
tion is as important as the radius of 
gyration ever was. 

Our ideas of what is adequate for 
engineers in the field of differential 
equations must be considerably revised 
in view of the new electrical circuit 
theories and the existence of modern 
computers. Heretofore we have solved 
a few types of equations in closed form, 
but now we must thoroughly explore 
numerical methods of solving other 
types — actually those in which the 
engineer is most often interested. On 
more than one occasion an enginee! 
has remarked to me that the problems 
preferred by most “pure” mathemati- 
cians were for the most part of little 
interest to him, while the ones with 
which he had to work were just the 
ones the mathematicians could not 
solve. With machine methods and ma- 
chines available, this situation can b 
remedied. 

If we have not included more mod- 
ern engineering in our mathematics, it 
is because we do not know much about 
modern science and engineering. W: 
have now entered into a new era of sci- 
ence. This is the age of the atom anc 
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amount of new science and engi- 
ering developed in the last two de- 
ides is fabulous. This means that those 
of us who received our graduate train- 
ing before, say, 1936, are out of date. 

Even though we may have taken 
considerable work on the side in the 
physical sciences, much of what we 
studied is no longer as important as 
some of the recent material. I have 
the impression that most graduate stu- 
dents in mathematics now spend prac- 
tically all of their time on mathematics 
and little if any time in the physical 
sciences, with the exception of the very 
few who receive their degree in applied 
mathematics. Moreover, the mathe- 
matical topics themselves are of the 
pure rather than the applied sort. To 
my thinking this means that these 
young people, well trained in abstract 
mathematics though they may be, are 
not adequately prepared to teach en- 
gineers. It is no wonder departments 
of engineering are so disturbed that 
they are taking over the mathematical 
training of their students. 

Personally, I have felt reasonably 
well prepared to teach engineers. As 
an undergraduate I earned a degree in 
electrical engineering. Furthermore, I 
had a profitable year of engineering 
practice with the Bell Telephone Lab- 
oratories. Later, as a graduate student 
in mathematics, I took a minor in 
physics. And yet I look back upon my 
training and it comes as a shock to 
me when I realize that all of my 
electrical circuit theory was done with- 
ut a single vacuum tube! I am the 
first to admit that to do a first-class 
job in today’s classroom I should have 
some more training in modern engi- 
neering methods and practices. 

It will inevitably be a long time be- 
fore the universities adopt any such 


plan as that outlined by Dr. Burington. 
If such a plan were adopted, it would 
insure a steady flow of mathematicians 
with sound engineering backgrounds 
who could then form a solid core of 
teachers in mathematics for engineers. 
There is so much of modern engineer- 
ing that should be in mathematical 
courses that I see no other way of incor- 
porating it into our existing offerings. 
And unless we do do something like 
this, we shall see our mathematical 
courses taken over by the departments 
of engineering themselves. Although I 
admit that I have a vested interest, I 
cannot believe that this would be the 
best solution to the problem. 

I should like to make a suggestion 
that, if followed, could be of consider- 
able value in getting more engineering 
into our present mathematical courses. 
It is similar to the plan of the social 
scientists who, sponsored in part by the 
Social Science Research Council, have 
held summer seminars to help train 
social scientists in mathematics. It 
would complement the Michigan Con- 
ference on Mathematics in Engineer- 
ing held under the auspices of the 
National Science Foundation and the 
ASEE. 

I should like to see a summer sem- 
inar devoted to the training of mathe- 
maticians in the fields of engineering. 
With engineers and mathematicians 
working jointly toward the common 
goal of improving their mathematical 
offerings, a six-week summer session 
could be highly beneficial both to the 
participants and to future students. I 
suggest that the Electrical Engineering 
and Mathematics Divisions of ASEE 
explore the possibilities. Perhaps sup- 
port for such a seminar could be found 
in our own organization and the Na- 
tional Science Foundation. 





THE ROLE OF NUCLEAR COURSES 
IN ENGINEERING CURRICULA 


V. L. PARSEGIAN 


Chairman, Engineering Group, and 
Professor of Nuclear Engineering 
Rensselaer Polytechnic Institute 
Troy, New York 


A paper presented at the Chemical Engineering Conference, 64th Annual 
Meeting, June 26, 1956, Ames, Iowa. 


The major technical problems posed 
by nuclear power systems are respon- 
sible for many of the advanced re- 
search programs that are underway in 
physics, mathematics, chemistry, bi- 
ology, metallurgy, chemical engineering, 
electrical engineering, mechanical engi- 
neering, and other disciplines. 

For example, the development of 
electronic computing machines and 
mathematical techniques is probably 
receiving its greatest pressure and sup- 
port from problems associated with 
atomic power. The research program 
now under way to seek energy through 
fusion of light atoms has posed difficult 
problems involving electromagnetic 
phenomena, electrodynamics, and me- 
chanical designs of vacuum systems. 

The design of integrated nuclear 
reactor systems and associated fuel 
reprocessing plants are the most com- 
plex which the chemical engineers have 
had to face. The heat transfer loops of 
reactors and the problems of thermal 
stress are particularly difficult to ana- 
lyze; here one must assure not only a 
much higher factor of safety against 
failure than is required of most non- 
nuclear systems, but must do this de- 
spite very severe restrictions on the 
choice of construction materials, for 


296 


reasons of neutron economy and dam- 
age from nuclear bombardment. 

Neutrons are precious and important 
modern materials, and their conserva- 
tion and efficient use constitute the con- 
trolling considerations in the choice of 
materials and of reactor design. It is 
likely that neutrons, along with other 
nuclear radiation, may also become im- 
portant for industrial processing. It 
would seem, therefore, that engineers 
should become more familiar with these 
important new tools. 

Atomic power has also brought some 
of the most powerful research tech- 
niques that we have known. For ex- 
ample, while nuclear reactors have 
imposed very severe demands on the 
metallurgical engineer for new alloys 
and fabrication techniques to with- 
stand the punishment of nuclear bom- 
bardment, the modern metallurgist has 
also had the benefit of powerful new 
research tools in the form of radio- 
active isotopes and of bombardment by 
nuclear radiation with which to pursue 
his study of metal systems. 

The chemist and chemical engineer 
have been called on to produce large 
quantities of materials having unusual 
purity requirements, where impurities 
are measured in parts per million. The 
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fission of uranium produces very many 
dozens of product atoms, covering the 
whole middle half of the atomic chart 
around the rare earth region. Their 
separation chemistry is difficult. The 
atomic chart is no longer a simple sys- 
tem of 92 relatively static elements, but 
one which has suddenly blossomed into 
a magnificent dynamic system compris- 
ing many hundreds of elements, each 
having its own combination of chemical 
and nuclear properties. The whole pic- 
ture is complex, but these new radio- 
active isotopes also provide the most 
powerful and _ sensitive techniques 
known to man with which to pursue 
the secrets of physical, chemical, and 
biological systems. 

This then is the framework within 
which we are considering the role of 
nuclear studies in engineering educa- 
tion. It suggests that this major tech- 
nology has its roots, and the elements 
that will help its growth, inseparably 
interwoven with the whole spectrum of 
professional subdivisions as we now 
know them. 

One immediate reaction to this pic- 
ture is the thought that to look on 
nuclear engineering as a separate pro- 
fessional division, as a further special- 
ization beyond the existing subdivisions, 
may impose undesirable barriers that 
will impede its progress. 


Basic Nuclear Training 


In this connection it is well to look 
at the composition of the technical 
teams that are engaged on the major 
government and_ industrial atomic 
power programs. These teams include 
chemists, physicists, metallurgists, and 
almost every type of engineer. Some of 
them may also be called “nuclear engi- 
neers,” whatever that means. 

What is the core of experience and 


training which is common to the men 
on these teams? For example, what has 
the metallurgist of such a team in com- 
mon with the chemists, the chemical 
engineers, the physicists, or even the 
“nuclear engineers”? Not much! 

It is true that such team-mates 
must all be aware of the nature of 
reactor systems, and of the limitations 
that govern such systems. Each must be 
familiar with a certain range of basic 
nuclear information. We might call 
this the common background in nu- 
clear energy. Beyond that, the manager 
of such a team must assign to the 
metallurgist the work for which he was 
trained as a metallurgist, and to the 
others the kind of work each was 
trained to do. I am puzzled, however, 
as to the work he would assign to the 
man who was graduated as a “nuclear 
engineer.” Would he ask him to solve 
some mathematical or physical prob- 
lems on neutron flux distribution in a 
reactor, some problem in fission product 
separation chemistry, to develop a 
uranium alloy phase diagram, to de- 
sign a special pump, to compute the 
thermal stresses in the reactor structure, 
or to develop an electrical analogue 
system? I do not know. 

There is also a second thought which 
is suggested by the extensive interrela- 
tionship between the atomic program 
and the various disciplines, namely that 
the atomic program is likely to be the 
most important of the factors that will 
determine the pattern of engineering 
education for the next few decades. It 
is important, therefore, that the organi- 
zational lines help to promote this 
benefit by keeping the nuclear teaching 
and research operations very close to 
the work of the various science and 
engineering departments rather than as 
a separate operation. 
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Nuclear Science Background 


There is need to define more clearly 
the common background of training 
which appears to be necessary to those 
who are engaged in nuclear work. 

I should like to begin with the stand- 
ard atomic chart, and attempt to help 
the student in achieving some kind of 
physical picture of the orbital shell 
structure, and of the binding energies 
that are involved. I would not worry 
too much if he missed the historical 
development and the long equations of 
the quantum theory or of the relativity 
theory, but would consider it unfor- 
tunate if the engineering student could 
not explain in his own words the elec- 
tronic “jumps” and relate them to the 
energy of the emitted or absorbed light. 

Next would come the nucleus of the 
atom, and the charts that give the full 
list of nuclides. I should like to note 
that nuclear physics and nuclear chem- 
istry need to be difficult only to the 
physicist and to the radiochemist; the 
engineer needs to have much less diffi- 
culty with them since he seeks a physi- 
cal picture which is useful and only 
approximately true. 

The simple picture of the unstable 
nucleus, and the laws that describe the 
statistical behavior of nuclear decay 
are not difficult to learn. The particles 
of nuclear structure and of nuclear 
emission need to be compared both as 
to their physical characteristics and in 
transmission through matter. 

The subject of interaction of nuclear 
radiation with matter, and the various 
nuclear cross sections or probability for 
nuclear interactions, will require rather 
extended treatment. Much of it can be 
treated by describing transmission and 
attenuation phenomena in the mass, in- 
cluding diffusion characteristics. 

I feel that the understanding of 
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behavior in the mass would be insuffi- 
cient if the student could not also 
visualize the interactions of the indi- 
vidual 
equivalence, and its use in calculations 


particles. The mass-energy 
involving nuclear transformation and 
nuclear fission, must be reasonably well 
established. The products of fission, and 
the nature of the prompt and delayed 
neutrons that are emitted, might com- 
plete this portion, which might be 
called the basic atomic and nuclear 
physics portion of the common back- 
ground for cooperation. 

Actually, there is little that has been 
described in this portion which ought 
not to be in the background of every 
technical man, whether applying his 
professional interests to the nuclear 
field or not. I am of the opinion that 
the chemists, and particularly the 
physicists, have been guilty of giving 
the student too much of the histori 
struggles of the past generations, and 
too little that the student can associate 
with the marvelous innovations of his 
own generation. 

I have the further feeling that the 
physicist has been too prone to give 
second place to the teaching of atomic 
phenomena in the basic courses to 
engineers. This may have been toler- 
able in the age before nuclear power, 
but it can no longer be tolerated in the 
nuclear age. I should in fact attempt 
to introduce physics with the atom, 
since almost everyone is persuaded that 
matter is made up of atoms! 

There is another aspect to this which 
has to do with the cultural aspects of 
atomic phenomena. At the present time 
engineers are particularly sensitive, and 
quite properly so, about the need for 
emphasis on the humanities in their 
curricula. I submit that there is also 
much cultural and philosophic value to 
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be derived from the amazing principles 
that are the foundation of atomic 
physics, such as the quantum theory 
and the relativity theory, which have 
unfortunately been largely lost to the 
engineer in favor of things he can 
handle with his hands and observe with 
his own eyes. 


Nuclear Engineering Courses 


In addition to nuclear science, there 
are several other areas that are needed 
by participants in nuclear engineering. 
An introduction to the principles of the 
nuclear reactor, to include a fair un- 
derstanding of the characteristics of the 
neutron flux distribution, of the criti- 
cality conditions for various types of 
reactors, and of the dynamics of the 
reactor is required. Fuel element de- 
sign, the heat transfer loops, materials 
of construction, shielding — all call for 
study for this common background. 

How can these be taught? One way 
would be to introduce them in an in- 
troductory course. Many schools are 
doing just this. I believe that many of 
these items ought also to be incor- 
porated more intimately in the “stand- 
ard” courses of mathematics, physics, 
mechanics, and in engineering courses. 
lhe laws of radioactive decay can be 
introduced nicely in mathematics. 
Commissioner Willard F. Libby has 
suggested that a radioactive tracer ex- 
periment be given in chemistry courses. 

What of the more advanced training 
for work on nuclear systems; what 
should the training include, and who 
should do the teaching? There can be, 
and are, many views on this. There are 
those who would look on such ad- 
vanced training as of the type that 
should be gotten from industry or from 
national laboratories. Others see it to 
be the function of a nuclear engineer- 


ing department, where the staff of such 
a department would presumably possess 
the same kinds of special skills that 
are called for by the variety of nuclear 
engineering problems. 

I am inclined to consider both views 
to be somewhat short of the best, 
because the job is more basic and ex- 
tensive than industry or the national 
laboratories or departments of nuclear 
engineering can handle. In the case of 
the nuclear engineering department, 
presumably the chemical processes and 
processing plants would be taught by a 
chemical engineering member of this 
department. We will assume, perhaps 
over-optimistically, that he brings to his 
nuclear lectures the most advanced out- 
look on chemical plants which can be 
drawn from non-nuclear industries. 

But since he is a member of this nu- 
clear engineering department, and not 
of the chemical engineering depart- 
ment, his participation in nuclear work 
will fail to reflect benefits of the nuclear 
work to the chemical engineering cur- 
riculum. The same holds true for every 
other department; the benefits of ad- 
vancing nuclear technology cannot re- 
flect to the various curricula without 
direct participation of each department 
in the nuclear teaching. This represents 
a major loss. 


The Nuclear Program at R.P.I. 

Within the past few years colleges 
have become fairly active in developing 
courses of one type or another related 
to nuclear engineering. Quite a few 
offer introductory courses to nuclear 
reactor theory, while others have added 
enough courses to warrant major em- 
phasis in the nuclear field. 

Actually, relatively few schools have 


been privileged to pursue the directions 


of their preferred choice; most of us 
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have had to accept compromises im- 
posed by shortages in men and money. 
Some schools have had additional diffi- 
culty in getting agreement and con- 
certed action among departments. 

At R.P.I. we have had our share of 
difficulties with respect to money for 
facilities and for staff. We have had 
one very major factor in our favor, 
however, in that the science and engi- 
neering divisions decided early that the 
nuclear program should be sponsored 
not by a single department or division, 
but by the whole Institute. A pattern 
of courses was recommended after joint 
study; thereafter, six departments pro- 
ceeded to develop and to offer one or 
more courses each, addressed to the 
special problems of nuclear systems. 

The physics department gave an 
introductory course in reactor theory, 
which is also a prerequisite to most 
other courses. Chemistry offered three 
in nuclear chemistry, in radiochemistry, 
and in selected topics of nuclear chem- 
istry. Chemical engineering gave one 
on the nuclear reactor and its process- 
ing plants, and is preparing to offer an 
advanced course in the economics of 
these systems. Mechanical engineering 
presented heat transfer in nuclear 
plants, and will follow this with a more 
advanced course. Metallurgical engi- 
neering greatly modified its nonferrous 
alloys course to include metals of nu- 
clear interest, and has listed advanced 
metallurgy for nuclear reactors. Two 
additional departments are planning to 
offer courses for the coming year. 

The management engineering de- 
partment gave a rather interesting 
course on the unusual management 
problems that attend nuclear opera- 
tions. These include problems in con- 
tracting, liability, insurance, materials, 
controls, and economics of these plants. 
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Four engineering and science depart- 
ments cooperated to provide the tech- 
nical background for this course, be- 
cause of the unusual combination of 
technical and management problems 
that characterize these operations. 

Qualified upperclassmen and gradu- 
ate students from any department are 
permitted to take one or more of these 
courses as electives. Although a student 
can easily obtain at least minor con- 
centration in this area, no degree 
designations are offered. 

We have just completed a successful 
year with this program in the course of 
which about twelve members of the 
faculty were helped to develop and 
teach these courses to over 160 en- 
rollees. The faculty also participated in 
giving non-credit survey courses to a 
selected group of 20 practicing engi- 
neers at the Knolls Atomic Power 
Laboratory, and is planning further 
offerings this summer. 

We have gained much from this 
year. The program to be given next 
year will be greatly strengthened with 
respect to trained faculty and research 
and teaching facilities. 


Advantages of Joint Approach 


The aspects of our pattern which we 
particularly favor are: 

a) The full strength of the whole 
Institute can contribute to the develop- 
ment of atomic science and technology. 
Even our research programs in_ the 
nuclear field are often proposed on the 
basis of joint effort between two or 
more departments. 

b) The benefits of this participation 
are reflected directly and immediately 
to every participating department. 

We are well aware that the program 
pursued is tentative in several respects. 


(continued on p. 333) 
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My subject is challenging, to say the 
least. It tempts one to be facetious. It 
could be dismissed very briefly by say- 
ing that industry’s responsibility in this 
case is analogous to that of the farmer, 
who strives for better grain yields 
through the planting and cultivation of 
tested seed or to that of the rancher, 
who seeks better beef by the introduc- 
tion of blooded breeding stock. The 
end result sought in all cases is an 
improvement both in the quality and 
quantity of the finished product. In- 
dustry is the “user” of the finished 
product of the engineering teacher, so 
why shouldn’t industry have a respon- 
sibility to help in improving the fin- 
ished product? And how could industry 
better discharge that responsibility than 
to participate in the training and de- 
velopment of the men and women who 
educate the finished product? 

Let me amplify my title a little and 
add the following: “. .. and how In- 
dustry is Discharging its Responsibility.” 

I must confess that I have sent out 
no questionnaires, nor have I conducted 
any polls to determine what other in- 
dustries have done or plan to do along 
the line of training engineering teach- 


ers. I am sure that such a poll would 
turn up many interesting and worth- 
while programs. But we at the Allison 
Division of General Motors in Indian- 
apolis have had some first-hand experi- 
ence along this line. Add to that 
experience our participation in a pro- 
gram conducted by General Motors 
Corporation at Detroit each summer, 
and I believe I may be able to make a 
few appropriate comments. 

I would like to preface my remarks 
concerning the Allison program by 
stating briefly the policy behind it. Our 
top management believes that it is 
good business to provide temporary 
employment for college engineering 
teachers during their summer vacations 
for the following reasons: 1) Their 
assignments to work in their respective 
fields of interest help us to complete 
many semi-research projects that we 
are unable to undertake with our own 
regular engineering staff. Even if the 
teachers find the project impractical, 
we are ahead of the game because we 
would have had to reach the same con- 
clusion with our regular staff after the 
teachers have returned to their colleges 
in the fall. 2) Their assignments in 
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the engineering department of an in- 
dustry such as ours gives them a first- 
hand experience with the practical 
application of their theoretical knowl- 
edge. They can become better teachers 
by having had this practical experience. 
3) They give us a valuable contact at 
their colleges. I hesitate to mention 
this reason because I believe some in- 
dustries hire college engineering teach- 
ers during the summer primarily to 
establish campus contacts to help them 
recruit graduating engineers. 

There is a danger in making summer 
employment too attractive. During the 
past five summers, three college pro- 
fessors have asked us for permanent 
employment; and after we found that 
they were determined to leave the 
teaching profession, we made them of- 
fers, which were accepted. I assure you 
that we are not pirating from the col- 
leges, but under the circumstances felt 
that we could do little except to offer 
opportunities to these three men. 

It isn’t quite as easy now to interest 
college engineering teachers in summer 
industry employment as it was even 
last year. I might say that our practice 
is to pay these teachers the same 
monthly remuneration as paid them by 
their colleges. We also pay their travel 
expense from their homes to Indian- 
apolis and back to their homes at the 
close of the summer program. But now, 
some of the teachers are only interested 
in the summer assignment on a retainer 
basis, and I know of a few cases where 
the retainers have been considerably in 
excess of their college salary rates. We, 
at Allison, have entered no such con- 
tracts with college professors to date, 
although we do have some continuing 
research contracts with certain insti- 
tutions. 

In addition to the Allison program, 
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which I have covered briefly, we have 
participated in a program conducted 
by General Motors Corporation in De- 
troit. Each year the Corporation ex- 
tends invitations to a selected group of 
college engineering teachers to attend 
a two-week conference. So far this year, 
twenty-six men have accepted the Cor- 
poration’s invitation. To give you a 
rough idea of the program, the first 
day is in the form of a get-acquainted 
meeting and also an orientation pro- 
gram outlining the Corporation struc- 
ture and reviewing in brief some of the 
plans and programs conducted by the 
Corporation. Then, there are about 
four days of field assignments to the 
conferees. These assignments are in the 
nature of visits to various General 
Motors Divisions. In 1955, twenty-four 
men in the program made visits to 
eighteen Divisions of the Corporation. 
I don’t mean that all twenty-four vis 
ited all eighteen Divisions. As a matter 
of fact, not more than two men visited 
any one Division. The conferees then 
returned to Detroit and on successive 
days visited the General Motors Prov- 
ing Grounds at Melford and General 
Motors Institute at Flint. There fol- 
lowed a complete visit of General Mo- 
tors new Technical Center on the next 
day. The following day was given up 
mostly to the educators themselves for 
the preparation of reports and presen- 
tations, which were given on the last 
day of the conference. 

During their visits to the Corpora- 
tion’s operating Divisions the teachers 
are the guests of the Divisions. We have 
always had one or two visit us; and 
where we formerly prepared a rather 
elaborate schedule, we now entertain 
our guests more informally. We wait 
until they actually arrive and_ then, 
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ter discussion with the teachers, make 
ip our schedule, which is based on the 

sires of the teachers themselves. For 
xample, some are interested in manu- 
acturing methods and have little in- 
terest in research. In others, the exact 
opposite is true. In several cases, the 
teachers have been more interested in 
our personnel policies and procedures 
and in our training programs and tech- 
nigues. In other words, we arrange the 
schedule to suit the teacher. 

All of this has concerned Allison and 
General Motors. I have noted the re- 
cent proposal of General Sarnoff, of 
the Radio Corporation of America. 
General Sarnoff suggests releasing with 
full pay qualified individuals now em- 
ployed by industry for temporary teach- 
ing assignments in the colleges. Al- 
though I think this is an excellent 
suggestion, I doubt, personally, if it 
could ever be put into effect in suffi- 
ciently large scale to be too helpful. 
In our own case at Allison, for ex- 
ample, we have perhaps seventy-five to 
one hundred men who are qualified to 
teach technical subjects at the college 
level. The difficulty, however, is that 
with the present extreme shortage of 
technical people in industry as well as 
elsewhere, some of our work would 
be bound to suffer during the period 
that we released these well-qualified 
people to assume teaching assignments. 
Furthermore, I believe that most of 
them would be reluctant to accept such 
a temporary assignment, feeling that to 
do so might eliminate them for con- 
sideration in any reorganizational or 
promotional plans that might take 
place during their absence. 

Another recent news story concerned 
the gift by the Ford Foundation of 


about $200,000,000 to subsidize faculty 
salaries in colleges of arts and science. 
I have seen no further details regard- 
ing this gift, but it looks to me as if 
this is really something concrete that 
when applied might make the teaching 
profession more attractive to the engi- 
neering teachers. 

In conclusion, I would like to em- 
phasize the fact that we at Allison feel 
that it is unethical to woo the engineer- 
ing teachers from the college faculties. 
It is a very short-sighted action on the 
part of those industries who do it. After 
all, pirating a teacher from an engi- 
neering college is something like killing 
the goose that lays the golden egg. Per- 
haps I should apologize for that anal- 
ogy —I have the highest respect for 
teachers and the teaching profession. 
It might be more tactful to say that 
such a practice is analogous to grinding 
hybrid seed corn into meal instead of 
planting it. 


To Summarize 


Allison is well satisfied with its pres- 
ent program of employing college engi- 
neering teachers during their summer 
vacations and hopes to increase the 
number. 

We endorse the General Motors two 
week summer conference program for 
engineering teachers and will continue 
to participate in that program by acting 
as host to those members of the confer- 
ence who are interested in Allison. 

Although we encourage our engineers 
to accept evening teaching opportuni- 
ties at the Indianapolis branch of Pur- 
due’s Technical Extension School, we 
regret that we cannot, at the present 
time, loan qualified men to the colleges 
for on-campus teaching assignments. 
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The first decision to be made in 
building a curriculum is to decide what 
are to be the characteristics of the end 
product — the graduate. It is essential 
to know also where the program is to 
begin; that is, what educational back- 
ground should be required of the stu- 
dent entering the program. 

A graduate with the bachelors de- 
gree should have the necessary back- 
ground and training to enter the 
engineering profession as an engineer- 
in-training. He should have a working 
knowledge of the basic sciences and 
mathematics which support his profes- 
sion. He should be able to fashion the 
knowledge so that under supervision, 
and later as a supervisor, the knowl- 
edge will be put to beneficial use. For 
those whose qualifications lead to re- 
search and management, a program of 
specialization should be made available 
through post-graduate work on _ the 
masters and doctorate and even post- 
doctoral level. 

It must be remembered that in offer- 


ing an engineering education program 
the principal objective is to prepare 
men for all levels of service, not only 
the top level research and development 
positions. 


High School Preparation 


Time is a factor in the educational 
program. If an undegraduate engineer- 
ing program of four or five years must 
be fitted into the total educational pro- 
gram, the raw material (students) must 
meet certain minimum requirements, 
and the program must necessarily be 
limited to the essential fundamental 
work. Remember that an engineering 
curriculum offers the beginning phase 
of an educational program which leads 
to a highly specialized area of human 
endeavor. Consequently, ‘t is necessary 
to give secondary consideration to the 
humanities — social studies phase of the 
curricula and encourage the student to 
develop this part of his education as an 
extra-curricular activity or through 
post-graduate study. 
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It is our opinion that the person who 
wishes to follow the engineering pro- 
fession should start his educational pro- 
cram not later than the ninth grade of 
public school work. A student enter- 
ing the engineering college should have 
had four years of English, covering 
written and oral presentations as well 
as thorough grounding in grammar and 
reading. He should be expected to have 
had some contact with American and 
English literature. An American stu- 
dent, entering an American university, 
has completed 12 years of study in the 
English language. It should not be too 
much to expect that he be proficient 
in the use of his native language. A 
comprehensive examination covering 
an applicant’s knowledge in this area, 
in addition to certification by high 
school authorities, would be desirable 
as a prerequisite for admission. 

In the field of mathematics, students 
entering an engineering curriculum 
should be required to have satisfac- 
torily completed the algebra that is us- 
ually required in a college algebra 
course, and in addition, completed 
plane and solid geometry and plane 
trigonometry. Evidence of competency 
in this field would be presented by a 
high school transcript and a compre- 
hensive examination. Furthermore, a 
student should also present evidence of 
having completed one year of physics, 
and be required to take a validating 
examination covering this material. 
This course would parallel the begin- 
ning courses now offered in college and 
would lead to a revision of the first 
course in college physics. 

A relatively small percentage of col- 
leges offering approved curricula in 
engineering require the background in 
mathematics suggested above. If the 
majority of colleges would make such 
a requirement, then more effort would 


be made to provide high school grad- 
uates with a sound background to enter 
an engineering education program. If 
the high schools would not provide 
the training, then a one year program 
in pre-engineering could provide the 
background needed. 

If the suggestions presented should 
be adopted, eleven credit hours pres- 
ently required in many engineering 
programs could be eliminated. The 
physics requirement for admission 
would provide for the addition of sub- 


ject matter to the present physics 


course. This would make it possible to 
add other essential courses or free elec- 
tives without increasing the current 
semester hour loads, in Tulsa’s case 143 
hours excluding physical education or 


military science and orientation. 
Duties of Petroleum Production Engineer 


Perhaps before discussing some of the 
details of a curriculum in petroleum 
production engineering it would be bet- 
ter to discuss briefly the duties of this 
type of engineer. According to the US. 
Department of Labor Critical Occupa- 
tions List these are: 

1. Performs engineering work concerned 
with drilling of wells and production 
of oil or gas. 

Studies geological surveys, earth sam- 
ples, and other data. 

Advises on type of derrick and drilling 
equipment to be used for drilling new, 
or reworking old wells. 

Supervises drilling operations and offers 
technical advice to achieve economical 
and satisfactory progress. 

Directs testing of bore holes to deter- 
mine pressure, temperature, direction 
of drilling, strata encountered, and 
other features. 

Recommends and_ supervises use of 
drilling mud and casing cement. 
Directs gun perforating, squeeze ce- 
menting, and other special techniques 
and tools to solve drilling problems. 
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8. Devises methods for bringing wells into 
production and controlling flow of oil 
or gas and for re-establishing flow by 
artificial means after natural flow has 
ceased. 

. Recommends procedures for treating 
oil to remove sediment and water. 

. Supervises maintenance and cleaning 
of producing wells. 

. Determines gas-oil ratios of producing 
wells and designates allowable flow of 
oil or gas to meet proration regulations. 

2. Compiles logs for each well, production 
records on flowing wells, and other 
data. 

3. Conducts special studies on problems 
such as salt water encroachment and 
operating equipment. 

14. May conduct geological and geophysi- 
cal surveys. 


Curricula 


It can readily be seen from the duties 
of a petroleum production engineer 
that a young man who wishes to be- 
come competent in this field must re- 
ceive a broad training in mathematics 
and the basic sciences (physics, geology, 
chemistry), the engineering sciences 
(statics, dynamics, strength of mate- 
rials, fluid mechanics, and thermody- 
namics) and a sufficient amount of 
work utilizing these courses in petro- 
leum engineering fundamentals and 
applications. Of course, the fact must 
not be overlooked that a student’s abil- 
ity to express himself orally and in writ- 
ing is also very important. Consequently, 
work in technical report writing and 
speech is necessary. Along with his 
highly scientific and diversified training 
he should be given some course work 
in the humanities and social studies. 
Just how much of this should be re- 
quired is a highly controversial matter. 
We feel that a minimum of ten per 
cent of the curriculum should be re- 
quired in the humanities and social 
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studies with preferably a greater per- 
centage allotted. 

Table I compares an idealistic cur- 
riculum in petroleum production engi- 
neering with the present curriculum at 
the University of Tulsa. 

It is easy to see that the idealistic 
differs from the present Tulsa curricu- 
lum primarily in mathematics, chemis- 
try, geology, and English. The idealistic 
would require that a student have the 
equivalent of seven hours of algebra, 
trigonometry, plane and solid geometry, 
two hours of general chemistry, three 
hours of physics, and six hours of Eng- 
lish composition before beginning his 
freshman university work. As pointed 
out above, this approach makes possible 
continuation of the present credit hour 
load in the over-all curriculum and pro- 
vides for the addition of other courses 
which are considered essential to the 
basic university training of a petroleum 
production engineer. Some of these 
are: chemistry of hydrocarbons, col- 
loidal chemistry, solid state physics, 
mineralogy and rock study, sedimenta- 
tion, research, and electives in the hu- 
manities and social studies. 

Table II shows a summary of the 
two curriculums compared to that rec- 
ommended by the American Society for 
Engineering Education. It should be 
noticed that the comparisons are good 
in the case of mathematics, fair in the 
case of engineering sciences, engincer- 
ing and technology, humanities and 
social studies, and weak in the case of 
basic sciences and electives. ‘The reason 
for this is that in addition to the basic 
sciences required by other engineering 
curricula, a petroleum production engi- 
neer requires geology. Further, his 
training in chemistry must be more 
thorough than required in most other 
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Table | 
A Comparison of an Idealistic with the Present Tulsa Curriculum in 
Petroleum Production Engineering 


yubject: Curriculum Hours Subject: Curriculum Hours 


‘ IpEALIsTIC TULs: , IpEALISTIC TUuLsA 
Mathematics uusric TULSA Physics . . 


Algebra High School Engineering (with revisions 
[rigonometry High School to include modern 
Plane & solid analytic development) 
geometry 
Calculus 
Differential equations 
Advanced mathematics for 
engineers 


—_ 
S 


Chemistry 
General inorganic 
Qualitative 
Quanitative 
Physical 
Chemistry of hydrocarbons 
Colloidal chemistry 


el Wa Ww 


Petroleum production 
engineering 
Development 
Production 
Natural gas 
Reservoir Religion 
Subsurface American history 
Oil & gas separation, American national 
transmission, etc. government 
Research Economics 
Economics, engineering 
application 
Electives, restricted 6 
24 


| hwo 


bo| 


Humanities & social studies 
English literature 


Se ee 


Ws Ge GW 


r| 
Wi ho Ww 
we W 


( ecology 
General & historical 
Mineralogy & rock study 
Structural & petroleum 
Petrology & sedimentation 


English 
Composition High School 
Technical reports & public 
speaking 


Ww uIw ui 


— 
~ 
o 


Engineering sciences 

Mechanics of solids 

Statics 

Dynamics 

Strength of materials 
Fluid mechanics 
‘Thermodynamics 
Electrical theory 


Other 
Orientation 
Accounting 
Physical education or 
military science 
Electives 


> Ue WW Ww 


lechnology Total hours required 
Engineering drawing for graduation 148-149 


Table Il 


Summary of Idealistic and Tulsa Curriculums 


Recommended 
Idealistic! Tulsa! by ASEE? 3 
Percent of Percent of Percent of 


Hrs. Total Hrs. Total Hrs. Total 


a 18 i235 
0 18 12.5 


Mathematics 15 10.5 19 13 

Basic sciences 49 34 43 30 

Engineering sciences 22 15. 22 5 

Petroleum production engineer 21] 14 21 1 de 
1 
1 
3 


35 25.0 
> U 

l'echnology* 9 | 6 “ 
Humanities and social sciences 24 16 20.0 
Electives 3 2 10.0 
Total 143 100 43 10¢ 105.0 


Excluding physical education and orientation. 

‘Report on Evaluation of Engineering Education,’* ASEE, Report 1952-1955 
Based on a curriculum of 140 hours. 

Includes accounting, English composition, and technical report writing and s 
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engineering fields. As compared to the 
ASEE recommendations, these two 
facts cause a curriculum in petroleum 
production engineering to be exces- 
sively heavy in the basic sciences and 
somewhat weak in the engineering 
sciences, engineering, humanities, social 
studies, and electives. Elimination of 
geology and some of the hours allotted 
to chemistry would make it possible to 
balance the rest of the curriculum in 
conformance with the ASEE recom- 
mendations. This would, however, 
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weaken the program instead of 
strengthening it, and as a consequence, 
is not advisable. 

It should also be noticed in Tables I 
and II that nearly sixty per cent of the 
idealistic and the present Tulsa cur- 
riculums is devoted to mathematics, 
and basic and engineering sciences. On 
the other hand, only 15% is devoted to 
The approach adopted 
here is better to prepare the embryo 
engineer for a highly scientific and con- 
stantly changing oil industry. At the 


engineering. 


Table Ill 


Summary of Petroleum Engineering Curricula in Several Universities* 


Texas U.of U.of 
A&M _ Texas Kansas 
Subject 55-56 755-56 754-55 
Chemistry a 19 19 
Geology 15 15 15 
Mathematics 15 14 18 
English 9 12 10 
Physics 10 12 10 
History and government 3 12 0 
Physical education or 
military science 
Engineering drawing 
Topographic surveying 
Thermodynamics and 
laboratory 
Mechanics of materials 
Mechanics (static 
and kinematics) 
Fluid mechanics and 
laboratory 
Chemical engineering 
and refining 
Internal combustion 
engineering and 
mechanism 0 
Electrical engineering 4 
Economics, business 
law or accounting 0 
Petroleum production 
engineering 30 25 20 
Electives 14 8 14 
Other 3* 0 18 
Total hours 148 146 140 


0 


oO Ww i Wn Nf 


*54-55 


U. of U. of Tulsa 
LSU Okla. Tech State Present Ideal- 
756-57 °54-55 °56-57 756-57 istic 
8 13 14 18 18 23 
23 14 18 17 15 16 
15 18 21 16 19 15 
13 11 9 9 11-12 
12 10 8 10 10 10 
6 6 3 0 6 6 


Texas Penn 


4- ; 10 4 4 
2 4 4 
0 0 
5 
3 
6 


3 0 
8 4 


0 3 - 


2 25 21 27 21 23 
5 6 12 5 9 

0 a an a8 4 4 
144 143-147 150 145 148-149 


148 


*Taken from the school bulletins for the years shown, The writers’ wish to point out that where a subject 
is not offered, it is quite possible that the same material is covered under one or more other topics. 
() Includes three hours of economics, engineering application. 


©) Engineering problems. 

(3) Elements of shop practice. 

(*) Industrial education and engineering II. 
‘S) Orientation and engineering seminar. 
(6) Mineral industry lecture. 

Religion and orientation. 
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same time, enough humanities and 
social studies are included to aid him 
in becoming a better citizen and to 
broaden his intellectual outlook. 

Table III shows a summary of petro- 
leum engineering curricula in several 
universities for the years indicated. 
his table shows a relatively close over- 
all agreement on the content and hours 
devoted to the various subjects by the 
universities surveyed. 

Because of the marked differences 
that exist between the petroleum pro- 
duction engineering curriculum and 
those for the other types of engineering, 


it is the contention of the writers that 
representatives of the petroleum pro- 
duction departments of the oil industry 
should participate in a major way in 
its evaluation. This can perhaps best 
be accomplished (and is presently being 
accomplished to a certain extent) 
through the Petroleum Branch of the 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers 
(AIME). The Petroleum Branch of the 
AIME has, within the past two years, 
set up an Education Committee whose 
functions are to make recommenda- 
tions regarding educational matters. 


AIR FORCE ACADEMY 


In October, 1956, construction was begun on the first permanent 
buildings of the Air Force Academy, ten miles north of Colorado 
Springs, Colorado. The site of the new Academy is comprised of ap- 
proximately 17,500 acres at the base of the Rampart Range of the 
Rocky Mountains. The land is broken by a series of ridges, mesas, and 
valleys. 

The academic area will contain cadet quarters and store, academic 
structure, library, chapel, social center, and a planetarium. To the east 
will be the parade and drill fields, overlooked by the administrators’ 
quarters. Additional facilities will include a physical education build- 
ing, maneuver area, hospital, bachelor and visiting officers quarters, 
officers mess, golf course, faculty family quarters, community center, 
athletic fields, and family housing for officers and airmen of the sup- 
port organization. 

The architectural style is contemporary with glass, white marble, 
and aluminum the principal facade elements. The major structural 
materials will be reinforced concrete and structural steel. 
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The shortage of college graduates, 
particularly in scientific and engineer- 
ing fields, has resulted in a somewhat 
fierce competition for their services 
among industrial concerns, and has ex- 
tended to similar competition between 
industrial groups and the universities 
for this competent trained personnel. 
Historically, the universities have had 
a decided advantage over most indus- 
trial organizations in the acquisition of 
engineers and scientists because of the 
recognized professional aspect of pro- 
fessorial rank. Unfortunately, there has 
been some tendency in recent years to 
fail to recognize fully the importance 
of the teaching profession at the uni- 
versity level, and certainly at the sec- 
ondary school level. This has caused a 
serious loss in the prestige of a teaching 
position. This feeling has affected the 
student body to the extent that many 
brilliant men prefer to take employ- 
ment at the bachelor degree level 
rather than continue for advanced de- 
grees, thereby preparing themselves for 
professorships. 

It seems only proper at this point, to 
recognize fully that many competent 
people are still remaining on the fac- 
ulties of our colleges and universities; 
that much inspirational teaching is 


being done and much excellent  re- 
search is being carried on. Even today 
in Europe and in many places in 
America, the rank of professor is far 
more sought than are academic de- 
grees of Doctor of Philosophy, Doctor 
of Science, or Doctor of Jurisprudence. 

In an attempt to analyze competitive 
conditions in industry which attract the 
teacher, the foremost and most obvious 
revolves around “money,” rather than 
“remuneration,” “salary,” or “pay.” It 
is a known fact that individuals em- 
ployed in engineering and scientific ac- 
tivities in industry not only start at 
salaries considerably higher than those 
who start in the teaching profession. 
but quite frequently, ultimately re- 
ceive greater financial reward. A casual 
check of offers to Ph.D.’s by industry 
this year reveals a range of $7,000 to 
$12,000 per year, with the median wage 
being approximately $8,000 per year. 

This is considerably more than was of- 
fered by colleges and universities to men 
of similar educational background. With 
the expanding production and urgent 
need for technical research and “know 
how,” promotional opportunities are 
more frequent in industry. Promotions 
and remuneration closely parallel each 
other, and as promotions normally re- 
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‘lect greater responsibilities, they usu- 
ally carry with them a higher price tag. 

Many desirable fringe benefits are 
now available in many industrial con- 
cerns which are far more extensive and 
advantageous than those that are pro- 
vided for teachers and university re- 
search workers. The tendency in indus- 
try is for these benefits to continue to 
expand, and salaries are not only in- 
fluenced upward by such factors as 
“cost of living,’ but more recently by 
“productivity” and other criteria which 
tend to raise the over-all wage platform. 

Most industrial concerns have merit 
increase programs by which superior 
performance on the same job can be 
recognized by increases in pay, rather 
than basing the increases in remunera- 
tion on the number of degrees or length 
of service, as is frequently the policy 
in the teaching profession. Industry’s 
type of program tends to encourage 
superior performance and to permit a 
policy of promotion from within. The 
knowledge of such a policy is one of 
the greatest incentives for attracting 
some of the best minds to seek indus- 
trial association. In providing promo- 
tional opportunities for the best quali- 
fied men, industry has recognized the 
need to develop their latent potentialities. 

Policies such as having special courses 
offered following employment, special 
lectures by eminent authorities in var- 
ious specialized fields, the returning for 
further formal schooling, conferences 
on numerous related subjects, job ro- 
tation to broaden knowledge and en- 
hance promotional opportunities, and 
many other familiarizing programs, all 
give assurance to the outstanding in- 
dividual that his possibilities and po- 
tentialities will be fully developed. ‘The 
knowledge of this concerted effort on 
the part of industry to improve the 


individual and make him better quali- 
fied is a strong incentive, causing 
greater interest in industrial employ- 
ment than in the teaching profession. 

Another advantage accruing to the 
individual in industry lies in the op- 
portunity of accomplishment brought 
about by the magnitude of opportuni- 
ties due to larger operating budgets so 
readily available for technical service, 
management staffs, or research. Sel- 
dom, if ever, does the director of re- 
search in an educational institution 
have at his command a sufficiency of 
funds to provide facilities and equip- 
ment, as well as manpower, to carry 
out the projects of his dreams; whereas, 
frequently in industrial activities, no 
stone is left unturned to provide imag- 
inative and creative workers the means 
to expedite accomplishment of the task 
presently at hand. 

We would be amiss in our appraisal 
of this problem if we failed to consider 
that during the young graduate’s form- 
ative years, he has placed a greater 
importance on industrial contribution 
than on teaching. This is understand- 
able, as more of the things he is de- 
sirous of acquiring and most of the 
activities he dreams of ultimately 
doing, occur in the industrial world. He 
has seen wealth and social position re- 
flected by many tangible possessions 
and most of these are in the hands of 
the community leaders who have been 
successful in the industrial world. He 
has naturally concluded that the ac- 
complishments of an industrial concern 
seems to be more important in their 
direct applicability to everyday life, 
and that an organization concerned 
with making profits for its stockholders 
must provide services or commodities 
for ready use. ‘This seems to provide 
for a feeling of making a greater con- 
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tribution to the welfare of humanity, 
and though the feeling may be some- 
what false, it does offer a very satis- 
fying reward to the professional man 
in industry. 

No person in industry can deny that 
large and extremely important contri- 
butions to industrial professional de- 
velopment have been made by mem- 
bers of college faculties as the result 
of their working in industry during the 
summer months, their being retained 
as consultants by industrial concerns, 
and by research projects at the school 
financed wholly or partially by indus- 
try. The faculty member properly 


placed on a project will fully earn the 
money paid him for summer associa- 
tion, and his contribution as a consult- 
ant frequently aids professional man- 
agement to solve problems and reach 
decisions with accuracy. This is equally 
true of research projects carried on at 


the school for industry. While added 
financial remuneration flows to certain 
faculty members because of these and 
similar “extra-curricular” activities, 
and more proficient teachers frequently 
result because of them, it cannot be de- 
nied that the undergraduate recognizes 
that this added money, efficiency, and 
increased prestige is the result of indus- 
trial association. He frequently con- 
cludes that the secondary industrial 
activity is more important than the 
primary activity of teaching on a col- 
lege faculty. 

While we have recognized the im- 
portance that “money” has played in 
influencing the decision to join an in- 
dustrial organization rather than a col- 
lege faculty, we would be omitting 
several significant influences if we 
stopped here. An influence of extreme 
significance is that of broader recogni- 
tion. By the very nature of staff associa- 
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tion of many professional men in indus- 
try, the technical man is suggesting, ad- 
vising, recommending, and aiding man- 
agement in the day by day solution of 
many problems. While it is recognized 
that the prerogative of final decision 
rests with management, by the very 
nature of this association, more and 
more professional men are going into 
top managerial jobs. This opportunity 
for professional men in industry is a 
keen incentive for them to seek profes- 
sional association in industry, as the fill- 
ing of top management and administra- 
tive positions conveys with it not only 
excellent financial reward, but also the 
opportunity of supervising large staffs 
of people. The exercise of contro] in 
the field of human relations as well as 
in the particular science or professional 
field, offers a very rewarding opportu- 
nity for prestige that is not possible ex- 
cept in the industrial world. 

While individuals in the teaching 
profession are generally well recog- 
nized, they get their greatest recogni- 
tion from individuals of like interests in 
the academic world, whereas a profes- 
sional man in industry has opportunity 
for numerous contacts, covering other 
industries over wide geographic areas. 

His company usually encourages him 
to belong to professional groups, to 
hold office and actively participate at 
company expense in order that he can 
sincerely feel that he has recognition 
as a professional man and is making a 
worth-while contribution as a member 
of a professional group. Industry has 
recognized that the basis for human 
relations is the human dignity of the 
man; that men in industry must have 
a feeling of belonging, a knowledge 
that they are making a worth-while con- 
tribution, and a_ realization § that 
through their own efforts, they can 
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build for the future, not only stability 
of employment, but tangible and in- 
tangible advantages for themselves and 
their families. They can sense a feeling 
of being an important member of a 
team, and the accomplishment of this 
team can mean keen satisfaction to 
each member of it, their families, and 
friends. Professional men can have a 
true feeling of pride of accomplishment 
which provides a true incentive to do 
better work, resulting in developing a 
fierce pride of association or “esprit de 
corps.” Professional men in industry 
are provided opportunities for feeling 
important. They have status and dig- 
nity, and opportunities exist which will 
permit them to fulfill their aspirations 
and hopes for themselves and for their 
families. 

By continuously improving commu- 
nications, industry informs the profes- 
sional man of what the company is try- 
ing to do, which results in an awareness 
of personal concern for him as an in- 
dividual and personal recognition of 
the importance of the part that he plays 
in the over-all achievements of the 
company. 

Do not think that any loss of prestige 
or growing scarcity of well-qualified 
teachers is not of real concern to indus- 
try as well as top educators, as this is 
far from true. Many tangible efforts 
on the part of industrialists have been 
pitched toward maintaining the fully 
deserved high professional status of the 


teacher. Much evidence is available in- 
dicating that the necessity for improv- 
ing the present situation is even better 
known by educators in all sections of 
our country, and there is some satisfac- 
tion in the knowledge that at most of 
our schools of higher learning, there is 
the effort to continuously enhance the 
importance of college teaching as a 
most desirable and useful calling. In 
order to accomplish the desired results, 
the concerted efforts of the educational 
administrators and industrial represent- 
atives should be in close harmony so 
that the size and seriousness of the 
problem be recognized and fully ap- 
preciated, not only by those of us who 
are close to the situation, but also by 
average citizens who are enjoying the 
fullest and most complete life of any 
people in the world as the result of the 
contributions made by college gradu- 
ates who have been instructed and 
guided by the faculties of our schools 
during their most important years. 
America cannot permit anything but 
a positive ringing “yes” to the ques- 
tion raised by Dr. R. J. Russell, Dean 
of the Graduate School at Louisiana 
State University — “Can higher edu- 
cation survive?” In order to do this 
we must not only increase the financial 
reward to our teachers, but we must 
secure greater acceptance of them as a 
truly important segment of our profes- 
sional society, giving them the recogni- 


tion and prestige they so richly deserve. 
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As the material for this talk was 
being considered, my first reaction was 
“What can I tell professional educators 
about education?” It seemed apparent 
that if I could bring you any new or 
original ideas they must come from the 
shop period or the post-graduate ex- 
perience of co-ops in industry. I pro- 
pose, then, to give you some of the 
reasons why we in industry like cooper- 
atively trained men, and to point out 
some of the ways in which the student 
can further improve himself during 
his work periods and take advantage 
of his unique opportunities. 

I was talking with “Boss” Kettering 
about co-op education the other day 
and in his characteristic way he said, 
“Co-op education is the education for 
the future. It doesn’t dwell on repeat- 
ing the learning of the past.’ Of course, 
the big advantage of co-op training is 
in the shop period, so let us examine 
some of the things which the co-op can 
learn while he is away from school and 
in the shop. 


Human Relations 

I will never forget an experience I 
had on my second job. The head of 
the company was an acquaintance of 
my father’s and occasionally was a 
guest in our home. The department 
where I worked was on the route be- 
tween the company garage and his of- 


fice and each morning he would walk 
through with his cigar at a jaunty 
angle, looking neither to the right nor 
left until he came to my machine, 
where he would unbend, give me a big 
smile and say “Good morning, Fred, 
how are you today?” then resume the 
straight-ahead stare as he went on to 
his office — followed by the glares of 
the other men. 

Brother, was that the kiss of death! 
You can imagine how long I stayed 
there. But you also can be sure that I 
resolved to lean over backward to 
avoid ever doing anything like that. 
Many of my friends’ sons co-op with 
us from the General Motors Institute 
and I have a little talk with each one 
when he starts—I may be “Uncle 
Fred” to him at home, but at the plant 
he expects and gets the same nod and 
greeting as the other boys —no more 
no less — and it works very well. 

At another plant I had the privilege 
of watching its unionization from the 
first days of handbills at the door to 
the hour a strike was called — hearing 
the men discuss the idea — all of the 
arguments pro and con -— the meetings 
— the speeches — all viewed from the 
inside, as one of them — having their 
confidence and seeing their reactions 
and behavior at each step. Where else 
could such a clear, true understanding 
of labor be gained? 
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A co-op learns early to appreciate 
the other fellow’s viewpoint — tries to 
understand and see the reasons for an 
opinion different from his own. He 
finds that agreements are quickly 
reached when only facts are presented; 
it is only when personal opinions clash 
that arguments cannot be settled. 

Let me cite an example having to do 
with some studies and experiments we 
undertook to arrive at a wedge-type 
combustion chamber for our 1949 en- 
gine. This wedge-shaped chamber is 
one of a large number which we tested. 
We continue to test many shapes but 
remain committed to the wedge be- 
cause it yields the optimum balance of 
power, reliability, fuel economy, and 
smoothness. My example on fact versus 
opinion has to with smoothness. 

Smoothness is, of course, a subjective 
factor, and our engineers could have 
spent hours on end in meetings argu- 
ing about the smoothness of various 
shaped combustion chambers on other- 
wise identical test engines. Agreement 
was reached easily, however, through 
photographs of sound spectrograms. 
The photographs showed factually the 
sound intensity at every engine speed 
of each chamber shape considered. On 
smoothness, there could be no argu- 
ment because the wedge-shaped, turbu- 
lent chamber clearly resulted in the 
lowest sound intensity. 

The co-op quickly learns the lesson 
that facts are of much greater value in 
engineering than are opinions. Yet, 
some things always need to be left to 
opinion and it is in the opinion area 
that the student learns tact. He learns 
tact in dealing with those inclined — in 
his opinion —to be difficult or stub- 
born. Tact is necessary both for the 
loser and the winner. It is akin to 
sportsmanship in athletics. A losing 


team exhibits good sportsmanship by 
gracefully acknowledging defeat with- 
out destroying the inner vow to victory 
in a second meeting. A winning team 
exhibits good sportsmanship by gracious 
acceptance of the victory, but leaving 
the losing team in a mental frame to 
go out and beat every other team in 
the league — including those which 
already have beaten today’s winner. 

Frequently the co-op takes a_per- 
manent job with the firm with which 
he has worked before, and finds himself 
accepted by the other employes much 
more readily than the “college gradu- 
ate” who comes in cold from the out- 
side. The co-op has been their boy, he 
talks their language, they have watched 
him grow and develop. They have at 
the same time learned respect for his 
ability — where the other man has to 
prove himself from scratch in a much 
less favorable atmosphere. 

From the viewpoint of management, 
the co-op is potential supervisory mate- 
rial and they appreciate the opportu- 
nity to “preview” the man on the job. 
How much better chance he has of 
being offered a responsible position 
than one who comes as an unknown 
from the outside and, far too often, 
does not appreciate the requirements 
of the job. Frequently, the standard 


graduate comes to us with preconceived 
ideas of the way he thinks he should 
work, ideas which may be completely 
out of line with the way we want the 
job done. The result is that a great deal 
of time must be spent in orienting him 
to our practices and methods. Many 


companies now maintain graduate 
training courses of up to two years to 
help the man through this adjustment 
period. The co-op, of course, does not 
need this extra time or training in ac- 
commodation. 





316 JOURNAL OF ENGINEERING EDUCATION 


New Methods and Processes 


An example of how the shop periods 
round out and fill in training was well 
illustrated by one of our co-op students. 
He had been given an assignment re- 
quiring the calculation of a cam con- 
tour, and being of the type that pre- 
ferred to do a job without asking for 
assistance, he went at it with the con- 
ventional math he had learned — and 
spent two days on it. As so often hap- 
pens, the first try was not the answer 
and as he was preparing to do it all 
over again, one of our most experienced 
designers stopped by and saw his prob- 
lem. Sitting down with him for a few 
moments, he showed him a6 short 
graphical method that did the job in 
less than an hour. 

There are two lessons to be learned 
from this. First, of course, the advan- 
tage to the student, but second was 
to his college. The co-op took the in- 
formation back to school, showed it 
to his math professor and it was 
soon incorporated in the machine de- 
sign course. Thus, the co-op school can 
be kept up-to-date on the newest in- 
dustrial practices through the eyes and 
ears of its students. 

Here perhaps is as good a place as 
any to put in another plug for this 
principle. Not only through the stu- 
dents’ reports but by actively taking 
steps to keep abreast of the new de- 
velopments in commercial practice 
the school must continuously review, 
judge, and revise its courses. 

The most direct way to accomplish 
this is to arrange summer employment 
or inspection trips for the professor or 
instructor so that he regularly keeps in 
touch with those in industry who are 
putting into active practice the subjects 
which he teaches. Or, alumni may be 
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invited back to help review the courses 
and help keep them modernized. 

I would like to go one step further, 
and call attention to the singular ad- 
vantage which teachers of co-operative 
students have over faculties in con- 
ventional engineering programs. The 
recent “Report on Evaluation of Engi- 
neering Education — 1952-1955”  ap- 
propriately considered the development 
of a suitable faculty along with its gen- 
eral recommendation for a “scientifi- 
cally oriented engineering curricula.” 

This report set as one of the require- 
ments for engineering teachers their 
“continual contact with the forefront 
of engineering and scientific progress.” 
There are many ways for the engineer- 
ing teacher to achieve this objective. 
He who teaches co-operative students, 
no doubt can remain well grounded on 
engineering practice by drawing out in 
day-to-day contact with students just 
how they apply the fundamentals 
taught in the classrooms. Students be- 
come fairly good observers of opera- 
tions in their co-op firm, and can serve 
as a constant source of information on 
engineering practice—not only through 
their reports but through their orally 
expressed observations. 

This information source is unique to 
those who teach co-ops. I might add 
that we in industry get quite a lot of 
information, too, on teaching practices 
from our co-op students; both sides 
benefit from this human tie between 
engineering education and industry. 

Another unique advantage enjoyed 
by the co-op comes from his contacts 
with his classmates. Not only does he 
profit by his own shop experience but 
he also picks up a great deal of valu- 
able information from others, for rarely 
do two co-ops get together without the 
subject turning, sooner or later, to their 
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jobs. And at the inevitable “bull ses- 
sions” one example leads to a second — 
which reminds someone else of another 
interesting experience and so far into 
the night. And all this is in addition to 
his organized co-ordination classes with 
their formal reports on work periods. 


Economics 

The co-op brings to his job an ap- 
preciation of the basic importance of 
economics. He has seen how important 
it is to manufacture a quality product 
with the minimum cost for material 
and labor. And he knows that “labor” 
means not just the worker in the shop 
but also his supervision, and all of the 
hundred and one items that go to make 
up “overhead” or burden. He sees a 
part designed and re-designed, each 
time after careful cost-estimating and 
consultation with manufacturing men 
to arrive at the one best method of 
production. 

He knows that the company’s suc- 
cess depends upon a quality product at 
a fair price — offering a better value 
for the dollar than competitors. These 
things he learns as he works and sees 
the proof in every operation with which 
he comes in contact. 

Here, again, is an opportunity to 
add something of value to the cur- 
ricula. Just a few weeks ago the repre- 
sentatives of a co-op school were 
inquiring just how we go about this 
cost-estimating process, so we showed 
them through the place — engineering, 
manufacturing, and financial adminis- 
tration. They are preparing a course in 
cost-estimating which will be given to 
their engineering students and which, 
if properly presented, will be most 
valuable. 


Merchandising 
The wise co-op will look past the 


problem of design, past manufacturing, 
to the ultimate destination of the 
product —its sale to the user. No 
matter how clever the design nor how 
efficient the manufacturer, if the prod- 
uct is not attractive and desired by 
the public, all the effort is wasted. 
They tell a story around Detroit 
about dog biscuits — but we all know 
the product they really have in mind — 
A manufacturer of dog biscuits was hold- 
ing his annual sales meeting and at the 
conclusion of the President’s address he 
said: “Now I want to ask you salesmen 
some straight questions and I want some 
straight answers.” 
“Is the quality of our product satis- 
factory?” 
And the answer came back “Yes.” 
“Are our prices competitive?” “Yes.” 
“Ts our service and delivery satisfac- 
tory?” “Yes.” 
“Does our advertising program have 
the proper appeal?” “Yes.” 
“Well then, why are we in fourteenth 
place in sales?” 
And out of the deep silence, a voice in 
the rear spoke up and said “The dogs 
don’t like it.” 


So, as he progresses in his work, the 
co-op will see the importance of keep- 
ing his eyes on the real end product — 
a satisfied customer. 


Service 


If at all possible, the student should 
get some experience in the Service De- 
partment of his company. This impor- 
tant work brings him into direct con- 
tact with the users of his product and 
provides a picture of the results which 
are being attained by engineering, 
manufacturing, and all of the other 
groups that contribute to the quality 
of the product. Once he has been in 
service work he will look to it through- 
out his career as an unequalled source 
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of information by which to evaluate 
the product and point the way to 
needed improvements. 

Again, may I call attention to an 
advantage which educators of co- 
operative students have over those 
who teach in conventional four-year 
programs. Just as we in industry are 
concerned about the value of our 
products to our customers, so engineer- 
ing educators are concerned that their 
graduates fulfill their professional re- 
quirements upon graduation. Co-op 
colleges and universities do not, of 
course, have anything called a “Serv- 
ice Department” but they do achieve 
the same results. There is a close tie 
between the producer and the user of 
the engineering graduate because the 
student has two campuses. 

In a way, your service department is 
better than any in industry because 
you are able to get periodic reports on 
just how the co-op firm feels about 
your product even while you are build- 
ing it. We in industry try to make the 
best possible estimate of what custom- 
ers will value: then we design, manu- 
facture, and distribute the new model. 
It is as difficult for us to change a 
feature in a new model which the 
customers don’t like as it would be 
for you to change your influence on 
your graduates after they are em- 
ployed. 


Quality Control 


Most companies now have in opera- 
tion some sort of modern quality con- 
trol system, and the co-op would be 
well advised to familiarize himself with 
its details. 

Quality has always been important 
and in today’s competitive market it 
is even more so. Quality control in 
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mass production is a real art and a 
great deal of thought and effort have 
gone into its planning in the last few 
years. One form is the so-called statis- 
tical quality control now widely used. 
The student should know how it func- 
tions and it might be worth including 
in some part of the school curricula. 


Personal Development 


Co-op training provides an un- 
equalled aid in personal development. 
In addition to the characteristics men- 
tioned before, let me point out a few 
more. It helps the student find himself 
more quickly. Not only does it rapidly 
separate the men from the boys, but 
it gives a preview of just what the 
profession he has chosen will be like — 
and early enough so that he is able 
to change without loss of valuable time. 
He learns the difference between the 
individualist and the administrative 
type —and analyzes himself to find 
which kind of job he should aim for. 

Second, it spurs his ambition. I 
have seen students who started in col- 
lege merely because their family 
thought it the correct thing to do 
become really fired with the possibili- 
ties that an engineering education 
offered after their first few work pe- 
riods. How much more helpful to 
have the benefit of that punch during 
his entire undergraduate period rather 
than;just after graduation. 

Last, the co-op is given every op- 
portunity to develop and improve his 
judgment — which is just about the 
most valuable commodity we have. It 
has been pointed out many times that 
the higher we look in any organization, 
the greater the importance of sound 
judgment. The atmosphere in which 
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the co-op is trained constantly reminds 
him of this most necessary quality. He 
sees sound technical training as a basis 
for a career—no matter which way 
he develops. Then, as he progresses he 
sees that he will need to develop the 
ability to deal with people — get them 
to want to do good work for him. 

After a limited point he must look 
to his organization for results. In engi- 
neering especially, you do not drive 
men to do a job — they must be 
proud of their work and sincerely want 
to do their best if a superior product 
is to be achieved. Finally, he sees that 
at the very top level he must have 
good judgment, planning ability, and 
broad understanding. Just as the scaf- 
folding and construction supports are 
removed from the finished structure, 
he may even forget much of the detail 
of his early training, retaining only the 
basic analytical thinking which he ap- 


plies to all problems. 
This is the high purpose of engineer- 


ing education as it can be achieved in 


all engineering schools — but the 
achievement can come easily through 
the co-operative system of education. 
This system has been proved through 
a half century of experience since its 


DO YOU KNOW .... 
(continued from p. 291) 


understood by business and industry of 
whatever size and type; 

“Therefore, be it resolved that the 
American Council on Education estab- 
lish a committee to study the means for 
creating a closer relationship between 
education and business and industry 


founding by the late Dean Herman 
Schneider at the University of Cincin- 
nati. In this half century, co-operative 
education has changed in subject mat- 
ter and curriculum emphasis, but the 
basic idea of enabling the student to 
benefit from cyclic shop and campus 
residence periods has given co-operative 
education the flexibility needed to keep 
the learning process up-to-date. Now, 
as ever, “Co-operative education is the 
education for the future. It doesn’t 
dwell on repeating the learning of the 
past.” As industry and education move 
together forward in an age of rapidly 
expanding technology, this quality of 
flexibility is a paramount advantage. 


Conclusion 


To sum up — industry likes co-op 
training because it gives them a more 
nearly finished product — a_ well- 
rounded, experienced man, ready to 
step up to his responsibilities, under- 
standing of his fellow workers, ap- 
preciative of his employer’s objectives, 
one who always has earned his way 
because he wanted to and who knows 
that his personal success will be meas- 
ured by his contribution to the success 
of his organization. 


and for implementing their study by 
regular and continuing action as will 
appear suitable.” 


W. LEIGHTON COLLINS 
Secretary 
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If those of you who have filed previ- 
ous copies of the Bulletin will re-read 
the letter from the Chairman in the 
December, 1953 issue, you will find the 
statement “Basic material in engineer- 
ing mechanics is taught today in just 
about the same fashion as it was thirty 
years ago.” 

Probably most of us will agree that 
this is still true, but a few of you have 
been doing something about it and we 
hope that some of these ideas can be 
presented at Cornell next year. Cer- 
tainly, in view of the Report of the 
Committee on the Evaluation of En- 
gineering Education, something must 
be done to increase our efficiency in the 
teaching of mechanics and related sub- 
jects. Any who have tried experimental 
programs or have had any experience 
with unorthodox methods of presenta- 


tion or integration of subject matter 
which seemed to increase teaching effi- 
ciency are asked to write to your chair- 
man regarding these experiments. Per- 
haps your experiences can be included 
in our next program. 

There are two committees currently 
busy with the work of the Division. 
One is concerned with the experimental 
examination program, and the other 
with the possibility of a summer school 
for teachers of graduate work in en- 
gineering mechanics. We shall hear 
more from them in the near future. 

Of the 466 members of the Mechan- 
ics Division listed in the current Mem- 
bership Directory, 58 were in attend- 
ance at the Luncheon Business 
Meeting in Ames. Let us try to increase 
this number when we meet at Cornell 
next summer. 
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In speaking to you today about 
“technical progress,” I do not intend 
to astound you with astronomical 
figures involving BTU’s, kilowatt- 
hours, or even megatons equivalent of 
TNT. I shall not dwell upon the ac- 
complishments in travel by aircraft — 
a subject adequately predicted a gen- 
eration ago by Alfred Tennyson. I 
shall not even mention the new catch- 
word “automation” — a process, by 
the way, of which the use of the buggy- 
whip was an early example. Although 
I am not an engineer, I enthusiastically 
join you in justified admiration of 
these magnificent, modern, technical 
developments. 

What I propose to do is to look with 
you at the human thinking and at- 
tributes which, over the last three 
centuries, have brought these great 
technical achievements to fruition. 
“Why,” we may ask, “has all of this 
man-made progress occurred while the 
so-called ‘King of Beasts’ still stalks 
his prey in the wastes of Africa?” 

History points to the gregarious tend- 
ency of human beings to assemble 
into groups for the purpose of making 
joint efforts. Let us call it teamwork. 
For teamwork to be effective there 
must be communication between the 
individuals. We must have signals. The 


human being is not alone among ani- 
mals in employing teamwork and sig- 
nals in rustling up a day-to-day living. 
We know about the bees, the ants, and 
the pack techniques of the wolves. 

But man is unique in one aspect of 
his communication — namely, his abil- 
ity to articulate, to utilize his broad 
spectrum of vocal utterance in convey- 
ing general ideas and even precise dif- 
ferences of meaning through careful 
choice of sounds and inflections. The 
development of man’s skill in articula- 
tion can be illustrated by a look into 
three historical periods of great tech- 
nical progress: a) the birth of science: 
b) the founding of engineering science: 
and c) the large-scale establishment of 
engineering and science. 

I will consider first the 17th and 
18th centuries. Early in this period the 
great Italian physicist, Galileo, threw 
off the fetters of religious dogma and 
broke with the traditional acceptance 
of Aristotelian precepts and established 
the method of acquiring knowledge 
through controlled experiment. Hap- 
pily, by this time the printing press 
had been developed and, even against 
the dictates of the church, Galileo was 
able to publish his works through a 
clandestine arrangement with the Elzi- 
vir Press in Holland. Thus, largely 
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through the written word, his then 
revolutionary ideas were circulated and 
established as the basis of modern 
science. For the next 200 years tech- 
nical progress was nourished in the 
classical universities and the scientific 
academies of Europe. 

My next period is the 19th century, 
wherein applied science and engineer- 
ing matured. Physics emerged from the 
ivy-covered walls and began to appear 
in the market place. The trend toward 
applying the new knowledge of nature 
of the physical comforts and the bene- 
fits of mankind was evident. Early in 
this period the American-born citizen 
of Europe, Benjamin Thompson — bet- 
ter known as Count Rumford — 
founded the Royal Institution of Lon- 
don for “the promotion of science and 
the diffusion and extension of useful 
knowledge to the common purposes of 
life.’ Rumford once wrote to his 
daughter: “My greatest delight arises 
from the silent contemplation of having 
succeeded in schemes and labors for 
the benefit of mankind.” All of us 
here can participate in the enthusiasm 
of this great pioneer of engineering — 
I am still referring to Rumford — who 
continued: “What exquisite pleasures 
then must it afford, to collect the 
scattered rays of useful science and 
direct them, united, to objects of gen- 
eral utility! To throw them in a broad 
beam on the cold and dreary habita- 
tions of the poor!” The era of applied 
science, or engineering, had dawned. 
Technical institutes sprang into being. 
Applied science reached new heights 
in halls of learning such as the Poly- 
technic Institute of Denmark, the 
Ecole Polytechnique of Paris and the 
Rensselaer Polytechnic Institute in 
the state of New York. 
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Finally, at the turn of the present 
century, a new element in technical 
progress appeared. This was the re- 
search laboratory. The public had be- 
come alert to the benefits of engineering 
achievements and was prepared to 
purchase further advances through the 
creation of government and industrial 
research agencies. The Physikalisch- 
technische Reichsanstalt was _ estab- 
lished in Germany, followed shortly 
by the National Physical Laboratory 
in London and the National Bureau of 
Standards in Washington, D. C. Each 
of these was a government-supported 
laboratory dedicated to the marriage 
of science and engineering. And finally 
from this union have sprung the great 
industrial research laboratories which 
today contribute so largely to current 
technical progress. 

So far I have mentioned three pe- 
riods of history through which the 
acquisition of technical knowledge has 
progressed from the cloistered univer- 
sities through the technical institutes 
to the industrial research laboratories. 
I now invite your attention to certain 
human aspects of this extraordinary 
accomplishment, which is truly phe- 
nomenal when compared with progress 
or should I say lack of progress among 
other members of the animal kingdom. 
I attribute this progress largely to the 
ability of the human being to be articu- 
late in communicating ideas from one 
individual to another. 

When Galileo died, his revolutionary 
application of the experimental ap- 
proach was not lost to mankind, thanks 
to his ability to express his ideas in 
words and to the printing press for 
perpetuating them. Through communi- 
cation within and between the classical 

(continued on p. 340) 
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Every source of information avail- 
able to those who are interested makes 
it painfully clear that the problem of 
continuity in the training of engineers 
to use English effectively in their pro- 
fessional work remains just that —a 
problem, and an unsolved one at that. 
Although many of us in college teach- 
ing are concerned about the solution to 
this problem, much of the concern ex- 
pressed by industry about the quality of 
the writing done by engineering gradu- 
ates is not about continuity of training 
in communications but about the cali- 
ber of the basic training that is given 
students of engineering. 

Industry argues, in effect, that there 
is no need for continuity of training if 
the initial course is sound and effective. 
It must be agreed, I believe, that the 
first step toward the ultimate goal — 
engineers who can communicate effec- 
tively —is a satisfactory basic course. 
The more successful the course is, the 
simpler to solve becomes the problem 
of continuity in follow-up. 

Nevertheless, the problem exists and 
it is my purpose to discuss, briefly, 
some of the means by which a solution 
can be sought. To put it in a different 
way: How can we, as engineering edu- 
cators, see to it that a student of 
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engineering learns as much as he is able 
about how to write and speak effec- 
tively? Further, how can we insure that 
after receiving his credit for the formal 
English requirement he will continue to 
use good English and, better still, to 
grow in skill? At the same time, it may 
be helpful to consider the obstacles 
that stand in the way of an effective 
training program. You will, I trust, 
forgive me if I draw heavily on my 
own experience and that of the Uni- 
versity for which I work. 


Composition Essential 

Judging from my twenty years of 
experience in teaching writing to stu- 
dents of engineering, I believe that a 
year of English composition is essential 
as basic training —as the foundation 
that makes continuity possible and 
meaningful. Some entering freshmen 
do not need so much training, to be 
sure, and provision should be made, 
perhaps through advanced-standing ex- 
aminations, to excuse them from the 
conventional course, but my experience 
in state-supported institutions convinces 
me that such students are few. 

The basic course should be followed 
by a half-year of work in report writing 
(or technical writing, as it is often 
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called). At just what point in the stu- 
dent’s program the latter course should 
be given is a matter of debate —a 
debate it would scarcely be appropriate 
for me to carry on here. I will say, 
however, that in my opinion such a 
course does the engineering student 
most good if it is given during his 
junior (or possibly senior) year — after 
he has acquired some engineering sub- 
ject matter and can, therefore, write 
reports somewhat closer to being real 
engineering ones than those he would 
be able to do during his sophomore year. 

But at whatever point offered, such 
a course is necessary because, to put 
it briefly, only in such a course can 
the special writing problems of profes- 
sional importance to the engineer be 
given the careful attention they de- 
serve. The freshman year is fully oc- 
cupied with fundamentals applicable to 
any kind of writing. 

We all know, however, that neither 
a basic course alone nor the _ basic 
course together with a follow-up in 
technical writing is enough. What else 
can be done to insure or at least en- 
courage competence in communication? 


Professional Support 


One rather obvious, if perhaps fool- 
ishly idealistic, means is for every 
teacher of engineering students to in- 
sist on high-quality writing in his 
courses. If this could be done in a 
thorough way and done consistently 
(persistently, I am tempted to say), it 
would solve the problem of continuity. 
But there are serious obstacles to its 
practical operation as a method. First, 
there is the fact that many educators 
outside the field of English do not feel 
competent to undertake teaching their 
students to write along with their tech- 
nical subject matter. Second, there is 
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the fact that teaching loads scarcely 
allow time for such  extra-subject- 
matter training and assistance. 

If the student is to be helped, he 
must be told something besides the 
fact that his writing is inefficient. He 
must be given positive instruction that 
will enable him to improve his work. 
And this takes time, not to mention 
patience, knowledge, and skill. It is 
hardly possible, then, to make every 
teacher an English teacher. Neverthe- 
less, to the extent that he is able, each 
teacher should, I believe, take respon- 
sibility for insisting on effectiveness in 
the writing done by students under his 
instruction. If a teacher is at all sen- 
sitive to the qualities of good prose, 
he can at least call a student’s attention 
to deficiencies and penalize for care- 
less, slipshod writing. 


Ways to Continuity 


Another means of providing conti- 
nuity is to give the engineering teacher 
an assistant qualified to check the 
quality of student writing. This is a 
method we tried for several years at 
the University of Texas, with consider- 
able success. It works in this way: A 
graduate student in English with ade- 
quate background courses in science is 
chosen to work directly with the engi- 
neering department and its staff. After 
the technical accuracy of the student’s 
report has been evaluated by the engi- 
neering teacher, the report is judged as 
to organization, style, and general ef- 
fectiveness by the editorial assistant. 

If it turns out (and it often does) 
that the student has trouble with vari- 
ous problems of usage, say agreement 
of subject and verb, he is called in for 
a conference with the editorial assistant, 
who tries to help him solve his prob- 
lems. Part of the student’s grade de- 
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pends on the quality of the writing in 
his report, and he is thus motivated to 
improve his work as the semester pro- 
ceeds. A study made several years ago 
shows that the method is effective.’ 
The departments that have tried this 
technique have liked the results. 

Still another possibility for solving 
our problem is the establishment of 
integrated or correlated courses in 
writing and in engineering. At the Uni- 
versity of Texas we are trying such a 
plan in 1956-57. Our basic course in 
writing for engineers (required after a 
full year of composition) and a heat 
power course in mechanical engineer- 
ing will be sectionalized so that the 
same group of students will take both. 

It is hoped that cooperation of the 
English instructor and a mechanical 
engineering teacher will permit a dove- 
tailing of effort so that the same writing 
projects will serve for both courses. 
This will require close cooperation on 
the part of both teachers. Both will 
have to know what the other plans, 
and the English teacher, at least, will 
have to spend some time attending the 
mechanical engineering class. 


Clinic Approach 


Two other possible on-campus solu- 
tions remain: The use of a special 
service for students who have difficulty 
with composition, and the use of a 
communications standards committee 
which has the power to defer a stu- 
dent’s graduation. At Texas we have in 
the English Department what we call 
the English Clinic, where two full- 
time staff members try to diagnose, 
prescribe, and treat communications 


1John A. Walter and T. L. Watson, ‘‘Communi- 
cation Deficiencies of Senior and Graduate Chemical 
Engineers,’’ Journal of Chemical Education, vol. 29 
(August, 1952), pp. 402-404. 


ills. A student may visit this clinic on 
his own or be sent by any teacher who 
feels help is needed. The Clinic staff 
then analyzes examples of his work and 
plans a remedial program. There are 
no formal classes; students who work 
with the Clinic do so voluntarily, on 
an informal basis. We feel it serves a 
useful purpose. 

The College of Engineering and the 
Department of English also have a 
Students’ Use of English Committee 
charged with disciplining students 
whose English has been certified as 
inadequate by any faculty member of 
the college. Upon such certification, 
the student must then satisfy the com- 
mittee of his competence or his gradu- 
ation can be and is delayed. 


Industry Can Help 


A final possibility remains for con- 
tinuing the training of engineers to 
write well — industry-sponsored and 
administered training. Several com- 
panies have set up courses to improve 
the ability of their engineers to write. 
Occasionally they use some of their 
own personnel as instructors, and some 
import qualified professors from the 
colleges to conduct such courses. 

Such programs have, so far as I 
know, been tried only within the last 
few years and it is, therefore, too early 
to evaluate their effect. One thing is 
sure; they can do no harm and it is 
encouraging to the college teacher to 
find industry assuming part of the re- 
sponsibility for training in this skill 
which is so important to technical 
people. Industry’s assumption of this 
responsibility does not, however, in any 
way relieve us of our responsibility. We 
need, indeed we must, continue to try 
to find ways of solving this problem 
within our own colleges. 
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The engineering student’s compre- 
hension of mathematics and his ability 
to use it derives from a combination of 
good courses in mathematics and the 
continuous use of it in his various engi- 
neering courses. It is the mathemati- 
cian’s responsibility in engineering 
education to teach the necessary 
algebra and trigonometry, analytical 
geometry, calculus, and differential 
equations so that (1) the topics are 
meaningful to the engineering students 
and not drudgery; (2) the material is 
fluid and up to date both for mathe- 
matics and engineering; and (3) there 
is a genuine challenge to the superior 
students to take more undergraduate 
mathematics than that required. 

It is the engineering teacher’s respon- 
sibility to use the prerequisite mathe- 
matics without avoidance or apology, 
and to see to it that the superior stu- 
dents take more mathematics as a 
prerequisite for graduate study, or for 
engineering work in design or research, 
or for teaching in engineering. It is our 
joint responsibility to see that our 
superior students plan for graduate 
study and not for a four-year program. 

Contentment with the “status quo” 
is the reason why many teachers fail 
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to keep abreast of current develop- 
ments. It seems much easier to teach 
precisely the same course year after 
year and with the same textbook. 


Specific Examples 


Let me make these rather dogmatic 
statements emphatic by citing examples 
from various courses in engineering. 

1) In dynamics there should be more 
consideration given to nonconstant ac- 
celeration in linear motion problems. 
Too many average students use v? = 
2ax as a “cure-all.” 

2) In mathematics we too often so 
rig our problems that we need to solve 
x’ = 64, for instance, and not 7x’? = 29. 
We begin, then, the psychology of 
the simple answer. Advanced texts in 
engineering, especially in the basic en- 
gineering sciences, make too much use 
of the 3-4-5 triangle and other such 
simplifications. 

3) In strength of materials some at- 
tention should be given to the problem 
of beams with non-constant loads. The 
required integration is simple enough 
by the double-integration method, and 
the inclusion of such problems _ will 
give the students practice in concepts 
basic to both engineering and mathe- 
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matics. In the same course the superior 
students should be challenged to link 
the moment-area method to its possible 
use in the solution of problems in dy- 
namics. There is an important differ- 
ence between the ability to use a beam 
deflection formula that can be found in 
handbooks and the understanding of 
the limitations of such a formula. 

4) In electrical engineering the su- 
perior students should recognize that 
an impedance-diagram solution of a 
series RLC network with a sinusoidal 
emf is a convenient method for de- 
termining a particular solution of the 
associated differential equation. He 
could be challenged, then, by being 
asked to solve a simple weight-spring- 
dashpot problem by a similar method. 

Also, the mathematics teacher should 
give some background for this con- 

cept of a particular solution by a 
method analogous to the impedance 
technique in the treatment of second- 
order linear differential equations with 
constant coefficients. The superposition 
concept should be given more empha- 
sis in both differential equations and 
electrical engineering. 

5) In thermodynamics there is op- 
portunity for continued learning in 
mathematics, especially in understand- 
ing the significance of partial deriva- 
tives. Moreover, the superior students 
could be asked to use their background 
in indeterminate forms to make clear 
the interrelations of the gas laws. 

6) We in’ mathematics probably 
should begin the habit formation of 
requiring units on dimensional results. 
Indeed it would be an excellent con- 
comitant if we explained, for example, 
that the argument in sin ct is dimen- 
sionless so that c and t have reciprocal 
units. In a related vein, the use of 
normalized variables could have im- 
portant uses in engineering courses; this 


usually presupposes a significant under- 
standing of the derivative relationship 


dy/dx = (dy/du)(du/dx). 


More Topics Needed 


For superior students and for some 
engineering curricula, at least, (as in- 
dicated by the Report of Pasadena 
Conference on Mathematics in Engi- 
neering, JOURNAL OF ENGINEERING 
EpucaTion, 46:7, March, 1956, 585) 
more mathematics is mandatory: Fou- 
rier series, matrix methods, Bessel func- 
tions, vector analysis, boundary value 
problems and partial differential equa- 
tions, complex variables, transform 
methods, numerical methods and com- 
puter methods, probability and statistics. 

These potential graduate students 
should be encouraged, no, required, 
to take more mathematics at both the 
undergraduate and graduate levels. 
Such topics are now being covered in 
mathematics, sometimes in separate 
courses and sometimes in units de- 
signed especially for engineering stu- 
dents. On the other hand there are 
engineering teachers with rich back- 
grounds in mathematics who teach 
some of this material as part of ad- 
vanced undergraduate courses. 

To summarize: The teaching and 
use of mathematics is a joint responsi- 
bility between teachers of mathematics 
and teachers of physics and engineering 
courses. To obtain quality in our 
students we must teach physics, mathe- 
matics, English, and the basic engi- 
neering science courses as a total four- 
year program and not as completely 
separate entities. Moreover, the su- 
perior students who aspire to practice 
in design, research, or engineering 
teaching should be encouraged to take 
more mathematics than the required 
basic program. 
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The Mechanics Division of ASEE 
has devoted a portion of its program to 
ideas or practices which can help the 
young graduate organize technical data 
when he leaves college and enters the 
engineering or scientific field. My com- 
ments will be limited to technical in- 
formation needed for his later profes- 
sional work, and will not be concerned 
with paper work which is properly a 
part of methods and procedures in any 
particular business. 

What should we tell the engineering 
graduate? In the first place he already 
knows that the information he will ac- 
cumulate over his lifetime will probably 
exceed his memory ability and there- 
fore he will have to store it in written 
form. Even if he has that rare asset, a 
photographic mind, it is useless to bur- 
den himself with excessive reference 
data. This then poses a problem of de- 
veloping an organized plan for find- 
ing, keeping, and using facts needed in 
his professional work. I have observed 
an air conditioning expert who carried 
a small pocket notebook which appar- 
ently provided all the basic data he 
needed for carrying on his own particu- 
lar application job. 


On the other hand, I have known 
individuals who had immediately avail- 
able factual information on a vast field 
of technical endeavor, applying it un- 
erringly from their carefully indexed 
files which were kept current by well 
planned methods for fitting newly gen- 
erated information into the system. A 
third and distinct type of individual is 
one so well prepared in fundamental 
understanding of mathematics and en- 
gineering science that he attacks all 
problems from these fundamentals. 


Methods of Attack 


Sources of Information. Organizing 
records may involve collecting informa- 
tion from any one of several basic 
sources. In a development kind of op- 
eration, what you do and learn your- 
self may have first priority. At the same 
time, most of us have to keep informed 
on what associates in our own and re- 
lated fields are doing and what knowl- 
edge pertinent to our work is being 
generated. Beyond our own group we 
have the obligation to keep up with in- 
formation being produced by others 
here and abroad. (Parenthetically it 
should be noted that engineers in other 
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countries are often better informed on 
our own broader technical knowledge 
than are many of our own engineers. ) 

Effect of Type of Organization. Ina 
small company, the engineer has access 
to only two basic sources of informa- 
tion, that which he or his immediate 
associates generate, and all of that pro- 
duced outside. In a large company, 
there are many sources of technical in- 
formation which require coordination. 
Unless exchange channels are open, 
there is always the possibility of devel- 
opments proceeding in different areas 
for different purposes, but involving 
the same principles. 

In a large company, engineers are 
continuously alert to outside progress 
and to work in competitors’ organiza- 
tions. Information is gathered through 
the medium of technical society meet- 
ings, technical literature, and the com- 
petitive market. If the individual is 
associated with a college program, his 
problem differs in that his work is not 
usually identified with a specific salable 
product, but is concerned with gen- 
erating new information. He must uti- 
lize all external sources of new technical 
information and organize the results 
for his best interest. 

Information Storage Systems. In 
some cases the individual may keep his 
own, using any indexing system which 
fits his requirements. If wider files are 
maintained and used by many, then a 
system clearly understood by all is 
needed. This applies primarily to the 
manually filed system. Often the library 
maintains data files as well as reference 
works. If machine storage is used, such 
as punched tape or magnetic drum for 
example, then the need of a carefully 
planned system is even more important. 

In our research laboratory, the note- 
book becomes the first source of infor- 


mation. Docket files, internal research 
reports, published scientific talks or 
articles, and the library itself become 
the information channels. In develop- 
ment work, we find again the notebook, 
a development file on a specific prob- 
lem, technical reports and data sheets, 
and of course technical articles, as the 
main sources of information to be 
maintained. In design work, reports of 
new developments or studies become 
the basis of final changes and are in- 
corporated into standard practice refer- 
ences. In addition, large quantities of 
information must be made available to 
purchasing and product channels for 
manufactured or engineered products. 

Carry-Over Techniques. Some of the 
techniques of organizing data which 
can be taught in college are specifically 
applicable in later work job situations. 
Here are a few: 

a) College Laboratory Experiment. 
A well-organized college laboratory re- 
port is little different from the techni- 
cal data folder written by the develop- 
ment engineer to record his findings 
on, for example, the application of a 
new material to a_ generator-design 
problem. A day-to-day journal of every 
creative and experimental process and 
observation, the laboratory notebook 
becomes a permanent record with legal 
implications in both patent and techni- 
cal literature fields. 

b) College Thesis. In preparing the 
thesis many sources are examined, data 
are selected, and the findings or recom- 
mendations organized. This is directly 
related to many of the techniques used 
in reporting or making recommenda- 
tions in the technical field. Examples 
from industry are obvious. A consulting 
engineer develops a plan of action for 
a new project, based on extensive field 
observations. The decisions on entering 
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a new product field are based on care- 
ful studies of all known factors. The 
technical sales presentation associated 
with a new strip mill in a steel plant 
may exhibit the same care and _ back- 
ground as the thesis. 

c) Library. If the graduating student 
has not learned to make proper use of 
the library, he has missed one of the 
important links in the whole field of 
record-keeping. It should have taught 
him the importance of classifying by 
titles, the organization of information 
segments in appropriate groups, the 
part proper indexing has in making 
material readily available later, the 
building of files so that they can be ex- 
panded, and the associated problems of 
keeping records current and of destroy- 
ing useless or unrelated data. 

d) Mechanized Systems. It would be 
a mistake to leave our students with 
the idea that the organization of data 
would always be associated with the 
notebook and file drawer. Where large 
volumes of information must be proc- 
essed, industry and government are 
combining the autotypewriter, punched 
tapes, punched cards, and the various 
other data storage systems. Time does 
not permit more than a single example. 

At G.E. we have several departments 
designing complex assemblies involving 
a great variety of component parts, 
large numbers of which are identical. 
The assemblies, however, fulfill a 
variety of end-product needs. By the 
use of punched cards, the entire system 
can be mechanized for record, order- 
ing, and manufacturing purposes. De- 
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tailed part cards are combined into as- 
sembly cards. Drawing numbers can be 
prepared for the production depart- 
ments, item numbers for the factory 
floor. ' 

This system has many possibilities. 
Not only does it relieve the engineer, 
technician, or draftsman of much or- 
ganizing, checking and follow-up, but 
it stimulates development for cost re- 
duction and contributes to standardiza- 
tion. Incidentally, it provides an ac- 
curate back-check in case trouble 
develops on a given component part, 
the shipping destination of which can 
be immediately determined by auto- 
matically sorting and tabulating cards. 


Conclusions 


From the foregoing account we can 
see that new techniques are already 
freeing the engineering staff for creative 
functions. By-products of the process 
are important since they also help or- 
ganize complex data, take much of the 
clerical burden out of record-keeping, 
and may ultimately contribute new 
methods of organizing great masses of 
technological information. 

Certainly the development of orderly 
procedures for organizing the vast and 
growing technological information per- 
tinent to an engineer’s professional 
work is important. College faculties 
have opportunities to inculcate system- 
atic habits through laboratory, thesis, 
and library efforts. When the lesson is 
well-learned, the student and graduate 
will find that he has increased his effec- 
tiveness both for college and career. 
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Through its Executive Committee, 
the Engineering Mechanics Division has 
been engaged in experimentation with 
a uniform examination for classes in 
statics. This appears to be a project 
that should have some chance of suc- 
ceeding, because the fundamentals of 
statics are firmly established in a neat 
well-packaged course for practically all 
engineering colleges. It seems a worth- 
while objective to be able to ascertain 
whether the different colleges are able 
to bring their students to a desired level 
of knowledge and skills and to evaluate 
the teaching methods which contribute 
to the most consistent high level results. 

Much thought was concentrated on 
these teaching problems and examina- 
tion procedures in the Summer Schools 
for Teachers of Mechanics in 1927.' 
The same problem was attacked with 
the objectives of (a) developing a min- 
imum achievement test which would 
indicate whether a student possessed 
sufficient knowledge of statics to per- 
mit him to progress to the next course, 
and (b) serving as a means of classify- 
ing students according to their levels 
of achievement. Seven large institutions 
1 Bull. No. 


Education. 


14 of the Investigation of Engineering 
SPEE, 1928. 
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participated in this study,” which was 
skillfully guided by Professor J. O. 
Draffin of the University of Illinois. 

The study was continued through a 
second cycle of tests, but in the final 
report,® it was admitted that the results 
were rather disappointing, and that an 
astonishingly large number of high- 
grade students were unable to answer 
correctly a reasonable number of simple 
questions. There were many contribut- 
ing factors, some of which seem to be 
pertinent to the present attempt to 
“standardize” examinations. My own 
reasons, which stem from my experience 
with the uniform examination, are as 
follows: 

1. In writing an examination for 
several colleges, there are many vari- 
ables which must be considered. Some 
universities give as little as two hours 
for a quarter, and others as much as 
three or four hours for a semester. The 
type of problems used, and the tech- 
niques developed for solving problems, 
must vary considerably. The content in 
schools includes frame- 


some space 


2 “Progress Report on Achievement Tests,’’ Jasper O. 
Draffin, JourRNAL xxxiii, No. 3, March, 1942, pp. 
228-234. 

%**Achievement Tests in Mechanics,’ by Jasper O. 
Draffin, JourRNAL xxxiv, No. 5, Jan., 1944, pp. 422- 
432. 
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works, moments of inertia, catenaries, 
and other topics which others do not 
cover. At Ohio State we offer statics 
to third year students after they have 
completed their calculus and _ physics. 
Consequently we expect them to use 
calculus in solving problems. As you 
know, some colleges give statics to soph- 
omores and even to freshmen, whose 
mathematical ability is far below what 
we expect of our students. These are 
a few of the reasons why it is impossible 
to write a “standard” examination to 
fit all cases. 

2. The objectives of a course in stat- 
ics will also vary with the particular 
university and department. We are try- 
ing to give our students a thorough 
treatment of the fundamental principles 
and by means of examples, expect them 
to be able to take apart and analyze 
any new situation they have not seen. 

In addition, we believe that engi- 
neers are expected to find answers for 
problems in industry, and hence it is 
also important to be able to carry out 
the operations with consistent accuracy. 
While some believe in setting up “type” 
problems, our philosophy in education 
is to expect the student to make reason- 
able assumptions, draw his own free 
body diagrams, set up his equations, 
get an answer, and then check to see if 
his assumptions have been satisfied. 

Such a process requires more than a 
one-idea problem; connected systems 
are better. Substitution into formulas 
we discourage. Any technician can be 
taught to do this. Handbooks we use 
only for essential data, and not for 
formulas. 

3. Standard examinations will, I be- 
lieve, discourage experimentation with 
a course, and encourage “coaching” to 
pass examinations, or meet artificial 
standards. Since the war we _ have 
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changed our teaching methods, and ex- 
perimented with different ways of try- 
ing to get the best results from students, 
covering the essential material needed 
in succeeding courses which depend on 
statics. A standard examination will 
compel schools to follow a set pattern 
and cover the kinds of problems which 
are prevalent on the examinations. 

This seems to me to freeze the course 
at a fixed level — probably too low a 
level. It would be more desirable to 
put on the examinations problems 
which are a little ahead of the level of 
the class, or which the class did not 
have time to cover, in order to place 
the blame on the administration for 
squeezing mechanics down to a mini- 
mum time and content. In other words, 
we need to encourage better work and 
more time allotment to keep up with 
the advancing knowledge of engineer- 
ing. Mechanics is now being curtailed 
as much as possible in order to get 
more time for advanced courses in the 
major departments in the four year 
engineering schools. 

4. Perhaps I am prejudiced, but I 
have seldom seen any true and false 
questions that I felt gave any indica- 
tion of the ability of the student. Many 
can memorize definitions, but cannot 
produce solutions to problems. Often 
a student has a clear understanding 
of the fundamentals in a problem and 
can write the equations, but would be 
handicapped by trying to answer true 
and false questions about it. We were 
quite dissatisfied with those on the ex- 
amination, and we found the grades 
received did not separate our students. 

5. On the standard examination 
there were no problems which required 
calculus for a solution. We always in- 
clude at least one. There were no good 
truss problems, and only one frame 
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problem, in which, incidentally, it 
was not clearly stated just what was 
required. The space problem was sym- 
metrical and the forces concurrent. 

There were four problems requir- 
ing text book formulas in finding 
moments of inertia. These, I contend, 
do not make up a good comprehensive 
examination in statics. We do not use 
texts in examinations in statics, because 
we believe that the fundamental prin- 
ciples can be absorbed and used with- 
out reference to formulas in books. In 
advanced courses where formulas are 
necessary, we do use books, but there 


is a major difference between these ad- 
vanced and graduate courses and ele- 
mentary statics and dynamics. 


6. The level of attainment expected 
from the students does not seem to be 
as high on the examination as that dis- 
cussed in 1927 at the Wisconsin Sum- 
mer Session on Mechanics. Perhaps it 
might be possible to experiment with a 
small group of colleges where the 
course content, examination routine, 
time allotted, and the use of books is 
practically identical. There are too 
many variables to include others. 


Proressor Z. FREEBODY SNAFU 
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TEACHING AND PSYCHODYNAMICS 
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As engineering educators, we are all 
committed to the belief that the 
achievement of practical results in any 
field is greatly aided by organized train- 
ing in the basic sciences underlying 
that field. Yet in our own preparation 
as teachers, we have had little, if any, 
opportunity to acquire the basic psycho- 
logical training which would be help- 
ful to us in teaching. It seems ironical 
that while our colleagues who teach 
high school have nearly all had formal 
training in education and _ psychology, 
in the colleges, for the most part, only 
the members of the counseling and psy- 
chiatric staffs have been trained in 
these fields. 

As a practical means of acquiring 
some training in psychology which 
would be helpful in teaching, a group 
of instructors in the Mechanical Engi- 
neering Department of the Massachu- 
setts Institute of Technology formed a 
weekly discussion group. It is believed 
that the experiences of this group will 
be of interest to other engineering 
teachers. 

The idea of having the discussion 
group originated at a student-faculty 


conference which the writer attended. 
At the conference, discussion of the 
usual topics evoked the usual com- 
ments from both students and faculty 
members, and on many topics dis- 
cussed, the only new light was shed by 
Dr. Herbert I. Harris, who attended 
the conference as a representative of 
the psychiatric staff of the M.I.T. 
Medical Department. 

Dr. Harris’ penetrating and provoca- 
tive comments illustrated the contri- 
bution which a psychiatric viewpoint 
can make in the field of education, and 
he was therefore asked whether he 
would be willing to work with a group 
of instructors to share some of his in- 
sights on the “psychodynamics” of the 
learning process and of the relationship 
between student and teacher. 

Dr. Harris was then, and has con- 
tinued to be, enthusiastic about the 
idea, and widespread interest has been 
encountered among membcrs of the 
teaching staff. Accordingly, a group 
composed of Dr. Harris and ten in- 
structors and assistant professors in the 
Mechanical Engineering Department 
got started the next semester, and about 
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half of the original group continued 
for the following four semesters. Sub- 
sequently, three similar groups were 
formed by instructors in other depart- 
ments at M.I.T., and a second group 
was started in the Mechanical Engi- 
neering Department. 


Range of Topics 

The group’s discussions have covered 
a wide range of topics related to the 
psychodynamics of teaching. The dis- 
cussions included the relative advan- 
tages of various teaching methods, 
ways of using student motivations to 
arouse interest, and ways of helping 
students in overcoming difficulties — 
as well as the instructor’s own motiva- 
tions and problems. Usually the discus- 
sion started out on a specific topic 
brought up by a member of the group, 
and then led to a more basic considera- 
tion of underlying motivations. The 
“case method” was found to be effec- 
tive, inasmuch as all the participants 
were actively teaching. Dr. Harris 
added his comments to those of the 
other members of the group, and often 
pointed out psychological factors which 
the others had missed. 

The group found discussion far su- 
perior to textbook reading as a means 
of learning about the psychodynamics 
of teaching, for in a group discussion 
any statement made can be challenged, 
and the motivations of the person mak- 
ing the statement can also be analyzed. 
The discussion group thus becomes, in 
itself, a worth while experiment in psy- 
chodynamics. 

The members of the group are unan- 
imous in feeling that the meetings were 


a valuable experience. They report that 


the sessions have increased their own 


understanding of the relation between 
students’ motivations and their progress 
in learning. The discussions have also 
led to an increased understanding of 
the instructor’s role in helping students 
to develop towards maturity, and of 
the challenge inherent in a teaching 
career. Also, the group exchanges have 
given the participants an appreciation 
of the function of the counseling and 
psychiatric staffs who deal with serious 
problems of student adjustment, and of 
the part which the instructing staff can 
play by spotting difficulties early. 


Effective Approach 


For his part, Dr. Harris has stated 
repeatedly he feels these discussion 
groups for instructors are his most im- 
portant activity on the psychiatric staff, 
since he can ultimately reach many 
more students by working with in- 
structors than by working with students 
directly. 

A committee of students, organized 
by the local chapter of Tau Beta Pi 
to study teaching improvement, heard 
about the discussion groups and ex- 
pressed great interest in their activities. 
One member of the committee said he 
wished that many more of his in- 
structors could be given an oppor- 
tunity to participate. 

In view of the current expansion of 
psychiatric and counseling services in 
many there should be 
many schools where qualified men with 
backgrounds in psychiatry or counsel- 


universities, 


ing are available to lead discussion 
groups of instructors. On the basis of 
experience at M.I.T., it appears that 
such groups, meeting for an hour a 
week, can make a significant contribu- 
tion to preparation of college teachers. 
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In recent years there has been much 
discussion of the roles the colleges 
and industry should play in the de- 
velopment of trained engineers. In gen- 
eral, the conclusion has been that the 
colleges should provide broad training 
in engineering fundamentals, mathe- 
matics, and science, as well as a back- 
ground in the liberal arts. Instruction 
in the “art of engineering” is to be 
left for on-the-job industry training. 

This informal arrangement ignores 
the development of creativity, a trait 
of ever increasing importance in times 
of mounting expenditures for research 
and development, accompanied — by 
shortages of engineers. The close rela- 
tionship between creativity and indus- 
trial progress makes an examination of 
engineering education desirable in 
order to determine whether more at- 
tention should be given to the develop- 
ment of creative talent in college. 

Studies indicate that creative poten- 
tial is normally distributed among the 
population. This distribution seems to 
be independent of sex, age, intelligence, 
and level of education. Creative ac- 
complishment, however, has been found 
to be more directly related to the out- 
put of mental effort than the possession 
of this inborn, but often unexercised, 
potential. The fact that there has been 


so much progress in science and tech- 
nology in recent years, in spite of the 
employment of only a small fraction 
of the available creative talent of in- 
dividuals, poses the interesting possibil- 
ity of attaining undreamed-of achieve- 
ment levels if a larger fraction of this 
talent can be tapped. 

The obstacles to greater utilization of 
inborn talent are lack of motivation 
and a variety of mental blocks which 
result from the environment in which 
an individual is raised and schooled. 
The lack of motivation, as evidenced 
by what seems to be the absence of the 
desire to succeed, is a problem peculiar 
to each individual so afflicted, and one 
which is almost beyond the control of 
the engineering instructor who must 
devote his time to many students in the 
course of his normal duties. Mental 
blocks, however, can be overcome even 
by group effort, if they are recognized 
and definite steps are taken to provide 
a creative working atmosphere either 
in school, at home, or on the job. 


Advice Offered 


A number of books and many articles 
in the popular journals have been writ- 
ten offering advice to individuals on 
how to develop and use their creative 
potential, suggesting creative exercises 
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and activities as a means of stimulating 
the use of the imagination. Some of 
these suggestions call for creative par- 
ticipation in hobbies such as composing 
rather than listening to music, original 
painting rather than copying or collect- 
ing, writing of prose and poetry, and 
handicrafts based on original designs. 
Development of a questioning attitude 
is recommended so that an open mind 
can be maintained in order to find all 
the possible solutions for a problem be- 
fore judgment is applied to select the 
best possibility. Although these methods 
can be of value in stimulating the utili- 
zation of creative talent, to be success- 
ful they require the rare type of per- 
serving individual, who can obtain his 
own education from textbooks. 

Several colleges have also recognized 
the value of attempting to stimulate the 
full use of the imagination, and as a 
result various courses have been offered 
with this object in mind. There have 
been creative courses in machine de- 
sign, attempts to use mixed groups of 
faculty and students to attack broad 
questions, and classes in creative 
problem solving for which nontechnical 
problems are used to develop a free 
flow of ideas. These courses suffer from 
a common fault— the attempt to de- 
velop, in a single course, an attitude 
which is being discouraged at the same 
time in just about every other course 
of the curriculum. 

In the same way, realizing that prog- 
ress depends on creative accomplish- 
ments, many large corporations have 
instituted creative training programs 
and have adopted creative conference 
techniques, popularly called brainstorm- 
ing sessions, to develop solutions for 
suitable problems. Briefly, these tech- 
niques attempt to separate the ideation 
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stages of problem solving from the judi- 
cial stages of evaluation. A problem is 
introduced to a group for possible solu- 
tions. The group is encouraged to sug- 
gest all sorts of ideas, including ridic- 
ulous ones. Evaluation or any sort of 
critical comment is forbidden at this 
stage, but combination and improve- 
ment of ideas are welcomed. By means 
of this group effort, a long list of pos- 
sible solutions is collected, which then 
are screened for the best answer. 

These group techniques can be very 
effective, but they are not suitable for 
all types of problems. The problems 
requiring creative work on the part of 
individuals are still neglected. In addi- 
tion, it should be recognized that these 
techniques are designed primarily to 
overcome the extremely critical attitude 
developed in the schools, an attitude 
which hampers the full use of the 
imagination required for creative work. 

To examine this thesis in detail as 
it applies to engineering education, it 
is necessary to compare methods used 
for solving actual problems in industry 
with those used in training engineering 
students. An engineer on the job is 
usually assigned a problem in rather 
vague terms. The problem may _ be 
stated briefly in a written communica- 
tion, or may be assigned orally. If the 
engineer uses a logical method of at- 
tack, he may work somewhat as follows. 

First, he would try to define the 
problem clearly in his own mind. Then, 
he would try to gather all the informa- 
tion, either from the literature or from 
other people, which may be of value in 
obtaining a solution. As the next step 
he should try to think up and list all 
the possible solutions to the problem. 
When he has attacked the problem 
from every conceivable angle, he can 
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evaluate all the alternatives and draw a 
conclusion. Finally, he recommends the 
best solution, either orally or in writing, 
and is prepared to defend it, if neces- 
sary, when questioned. 

In practice some of these steps may 
be combined, eliminated, or placed in 
a different order, but in general the 
engineer is called upon to use consider- 
able judgment and imagination in plan- 
ning and doing his work to get at the 
solution. The more creative the engi- 
neer is, the more he will use his imagi- 
nation to think up alternative solutions. 
If he is to do a good job he must in- 
vestigate, at least briefly, all the possible 
approaches, because he must be pre- 
pared to show that he has made a 
thorough study of the problem and that 
his solution will prove the best one 
when everything is taken into account. 
Also he must try to anticipate and be 
ready to answer his supervisor’s ques- 
tions if a request for additional study 


of the problem is to be avoided. In such 
a situation the ability to use one’s imag- 
ination and analyze problems clearly 
is more important than knowing how 
to make a specific type of calculation 
when all the conditions are fixed. 


Education Unrealistic 

An engineering student is rarely, if 
ever, called upon to solve a problem 
in this fashion. He is assigned small 
pieces of subject matter to digest at 
regular intervals. In addition he is 
asked to solve relatively simple prob- 
lems which invariably involve calcula- 
tions designed to illustrate the use of 
the material he is digesting currently. 
The problems are clearly defined, with 
assumptions clearly stated, and _ all 
needed data in text or handbook. The 
student also knows there is only one 
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correct answer to this problem and the 
sooner he gets to it the better. There is 
no reason to use imagination. 

Problems to be found on examina- 
tions are even worse because there is a 
time limit and the instructor wants a 
paper he can grade conveniently. This 
type of work develops an extremely 
judicial attitude — everything is right 
or wrong — there is no room for alter- 
natives. As the art of engineering is 
eliminated from the curriculum, this 
type of training will become more prev- 
alent because problems can be used to 
illustrate the application of the funda- 
mentals of engineering. 

In addition, such problems do not 
call for verbal expression or well- 
worded answers, so there is very little 
opportunity to practice delivering and 
defending carefully prepared written 
or oral presentations. If the answer is 
right, it does not have to be explained; 
if it is wrong it cannot be defended. 

A graduate with this type of training 
and attitude often finds it difficult to 
adjust to the ways of industry. Rela- 
tively few complaints are received 
about engineers who cannot handle 
specific calculations such as they have 
been trained to do in college. The com- 
plaints are more likely to deal with in- 
ability to analyze problems clearly, to 
use the imagination, and of course, to 
present their findings orally or in writ- 
ing. These complaints are to be ex- 
pected because so little time has been 
spent on this type of work. 

The stifling of the imagination is 
started in the elementary schools, con- 
tinued in the high schools, and_per- 
fected in our colleges. Too many recent 
graduates think the answer to every 
problem should be found in one of 
their textbooks or a handbook. If the 
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answer cannot be found, there must 
be no answer. The thought of trying 
to use fundamentals to find an answer 
never enters young engineers’ minds. 

Perhaps the black picture which has 
been painted is exaggerated. In the 
days ahead, however, with continuing 
shortages of engineers and a premium 
on creativity, there will be less time to 
devote to on-the-job training and ef- 
forts to overcome the stifling attitudes 
developed in the schools. 

It should be possible to improve this 
situation considerably by devoting more 
time to helping students use their imag- 
inations. This should be not only in 
solving problems, but in analyzing them 
and presenting well-prepared results in 
both oral and written form. Admittedly 
this will have to be done at the expense 
of some of the currently used types of 
work, but perhaps routine problems are 
being overdone and a little pruning 
will not hurt. 


Specific Suggestions 

Several specific suggestions can be 
offered. Attempts should be made to 
introduce comprehensive problems for 
which there is not necessarily one cor- 
rect answer. The student should be re- 
quired to analyze a vague problem, 
make his own assumptions, and develop 
a number of possible solutions, choose 
the best one, and prepare a justification 
for it. The extra time that these prob- 
lems will require might be obtained by 
placing more responsibility on the stu- 
dent to read and digest the textbooks 
without too much aid from the instruc- 
tor. Just one comprehensive problem 
per course will provide a student with 
thirty to forty opportunities to use his 
imagination and practice presenting his 
results as he will be called upon to do 
throughout his career. 


Laboratory work should be examined, 
even in the freshman courses, like 
chemistry and physics. Attempts should 
be made to introduce simple original 
problems which call for the use of 
some imagination in setting up equip- 
ment for taking, analyzing, and report- 
ing data. Brief but well written reports 
should be required. Here again it will 
be necessary to take time from the 
standard type of well-organized proj- 
ects, but what instructor can claim that 
every project he now requires is es- 
sential to student development. 

Comprehensive examinations, with 
problems which cover the contents of 
several courses or even the work of two 
or more years, will give the student 
practice in using his imagination to put 
together the pieces of his curriculum 
so that they can be applied in even 
more realistic situations. The solutions 
may be graded more on the approach 
used to analyze and solve the problem 
than on the numerical answer. 

One important benefit should be 
noted for the introduction of material 
which can require an unlimited amount 
of original thinking. There is the pos- 
sibility of stimulating the superior (and 
often bored) student to exert himself 
to the limit of his ability. With the 
usual teaching methods, aimed at the 
average student, there is nothing to 
challenge the superior student. The 
better training the superior students 
will receive may alone justify the use 
of more creative teaching methods. 

To conclude, it appears that the 
present methods of engineering educa- 
tion are not only neglecting the devel- 
opment of creativity, but are develop- 
ing judicial or negative attitudes which 
must be overcome if an engineer is to 
make full use of his imagination. Per- 
haps creative exercises should be in- 
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corporated throughout the present 


courses to develop inquiring minds 
capable of analyzing, solving, and pre- 


PEOPLE AND TECHNICAL PROGRESS 


(continued from p. 322) 


universities and scientific academies of 
Europe, an international team of sci- 
entists was effected, where the findings 
of each member were made known to 
others. By means of the spoken and 
written word, this new knowledge was 
shared by those who could apply it to 
the “common purposes of life.” It was 
not alone necessary that the medium 
of language convey the basic ideas of 
the scientist, but that the manifold 
variations in the structure of language 
be such that these ideas could be re- 
solved and converted to engineering 
applications. The articulation of lan- 
guage was, in the 19th century, suffi- 
cient for Marconi to develop wireless 
telegraphy from the electromagnetic 
equations of Maxwell and the experi- 
ments of Hertz; and for Edison and 
deForest to wrest the vacuum tube 
from J. J. Thomson’s electron theory. 

I need not dwell on the role of 
human communications in this present 
era of the industrial research labora- 
tory. On the one hand we have books, 
periodicals, and brochures to dissemi- 
nate technical knowledge and accom- 
plishment. On the other, we have 
regional meetings, professional sessions, 
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senting the solutions to real problems 
with a minimum of readjustment for 
the demands of professional practice. 


and conventions, such as the one we 
are now attending, for oral exchange of 
ideas. Our engineering schools are 
bursting at the seams. As our engineer- 
ing and scientific concepts become 
more involved, the finer nuances of 
articulation must be employed if effec- 
tive teamwork between millions of 
technically employed humans is to be 
maintained. 

I leave you the thought that articu- 
lation is an element of eternal im- 
portance in human communications. 
This thought is not new to the engi- 
neering profession. It is indeed grati- 
fying to note the continued and 
growing interest among teachers of 
engineering in the effective use of 
language in technical exposition. In 
fact, this interest is clearly evident in 
the deliberations of the American So- 
ciety for Engineering Education. 

The roar of the “King of Beasts” in 
his African lair will continue to be 
loud. But this roar never will be heard 
“round the world” in the sense in 
which Emerson described the shot fired 
at Concord, nor will it ever convey the 
myriad of precise ideas which human 
articulation conveys to man. 





GRAPHIC SCIENCE 


Analysis — Synthesis — Communication 


Sponsored by the Division of Engineering Drawing 
Editor: J. N. Arnold, Purdue University 


ENGINEERING DRAWING DIVISION, 
MID-WINTER MEETING HOUSTON, TEXAS; HOST: THE RICE INSTITUTE 


Wednesday — January 30 


1:00 p.m. Registration, Lobby of Shamrock Hotel 
6:30 p.m. Executive Committee Dinner, Rice Faculty Club 


Thursday — January 31 


8:00 a.m. Registration, Lobby of Shamrock Hotel 


10:00 a.m. General Session, Fondren Library, Rice Campus 
Presiding: Professor A. P. McDonald 
Welcome: Dr. William V. Houston, President, The Rice 
Institute 
Response: Professor I. L. Hill, Ill. Institute of Tech. 
Papers: Narrator, Professor Paul Weaver, Texas A & M 
1. The Role of Descriptive Geometry as Applied to Oil Exploration. 
Dr. W. M. Rust, Humble Oil and Refining Company. 
2. How Exploration Information Is Used in Drilling an Oil Well 
and Developing a Field. Mr. J. S. Blanton, Scurlock Oil Co. 
12:00 Noon Luncheon, Rice Commons 


1:30 p.m. Board bus for Pierce Junction Oil Field to inspect drilling 
operations and producing well. Guided by Mr. J. S. Blanton. 
2:30 p.m. Board bus for Hughes Tool Company 


Evening Entertainment 


Friday — February 1 


10:00 a.m. General Session, Fondren Library 

Presiding: Professor W. J. Luzadder 
Papers: 

. Implied Shop Run Geometric Tolerances. Prof. S. B. Elrod, 
Purdue University. 

. A Graphical Method of Determining the Shadows of a Moving 
Sun. Prof. J. R. Holmes, University of Texas. 

. Some Interesting Facets of the Design and Construction of The 
Rice Institute Stadium. Prof. J. R. Sims, Rice Institute. 


Panel: 
I. Wladaver, Moderator H. W. Vreeland 
M. F. Blade A. Halasz 
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Friday — February 1 (continued) 


12:00 Noon Luncheon and Business Meeting, Rice Commons 
Presiding: Professor I. L. Hill 
1:30 p.m. General Session, Fondren Library 
Presiding: Professor I. L. Hill or his representative 
Papers: 
1. Preparation Beats Perspiration. Dr. L. D. Haskew, University of 
Texas. 
. How Can a Drawing Department Best Participate in Research? 
Prof. Steven A. Coons, M.I.T. 
3. The Rendering of Drawings for Textbooks. Prof. C. H. Springer, 
University of Illinois. 


ho 


Panel: 
E. W. Jacunski, Moderator R. G. Huzarski 
R. H. Hammond C. P. Buck 


6:00 p.m. Banquet, Rice Commons 
Presiding: Professor I. L. Hill 
Address: South America in Color. Prof. Cary Croneis, 
Provost of Rice Institute. 


Saturday — February 2 


Optional trip to Galveston. 


FLOE APPOINTED VICE CHANCELLOR 


Dr. Carl F. Floe, a member of ASEE since 1953, recently was ap- 
pointed as an Assistant Chancellor of Massachusetts Institute of Tech- 
nology. Dr. Floe is Professor of metallurgy and since 1952 has served 
also as Assistant Provost. He will represent Chancellor Julius A. 
Stratton on all matters relating to research. 


VAN HOUTEN ELECTED TO A-C-E POST 


Dr. Robert W. Van Houten, President of Newark College of Engi- 
neering, Newark, New Jersey, and a member of the ASEE since 1933, 
recently was elected second vice-chairman of the American Council on 
Education. The Council, which includes 1,113 educational organiza- 
tions, was founded as a center for the coordination of agencies inter- 
ested in shaping American educational policies and practices. Dr. Van 
Houten has been a member of the ASEE General Council since 1953. 











DRAWING FOR TOMORROW 


B. LEIGHTON WELLMAN 


Professor of Mechanical Engineering 
Head of Division of Engineering Drawing 


Worcester Polytechnic Institute, Massachusetts 


Condensation of a talk presented at the Fifth Engineering Drawing Summer 


School, Ames, Iowa, June 22, 


Drawing Division. 


Engineering drawing courses of today 
are the products of a gradual evolution, 
spanning in modern times a period of 
about one hundred years. In the nine- 
teenth century, when engineering was a 
practical art based upon creative imag- 
ination, experienced judgment, and the 
accumulated wisdom of countless cen- 
turies, the graphical expression of engi- 
neering ideas was also an art. Drawings 
were executed with patience and care. 
Every element of the design, however 
minute, was represented in life-like de- 
tail. Some artistic embellishment was 
considered entirely proper and desir- 
able. The draftsman was an_ artist. 
Functional design had not yet become 
an excuse for drab and _ uninspired 
construction. 


Another Era 

Now we are on the threshold of an- 
other era. This time it is atoms and 
automation — topics that have been 
with us for a long time, but only re- 
cently have become fascinatingly ab- 
struse and hence very popular. Both 
have been highly praised and roundly 
condemned, a sure sign of merit. Much 
has been learned in these advanced 
fields, and much has become common 
knowledge to scientists and engineers. 

But the road to further gains in 
these fields is cobbled with differential 
equations, higher mathematics, nuclear 
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physics, and innumerable advanced 
topics. Obviously students who choose 
to travel such a high road must be well 
prepared for the journey, a proper 
function of our engineering colleges. 
But is it the sole function? Should 
every engineer be trained as a research 
scientist, highly skilled in mathematics 
and physical theory? 

It is evident today that the curricula 
of many engineering colleges are being 
redesigned and especially tailored to 
produce pure or near pure scientists. If 
this trend is continued to its full and 
logical development, only one problem 
will remain: Where will we get our 
engineers? Where will we find men to 
perform the thousand and one “ordi- 
nary” engineering tasks of design, de- 
velopment, production, and sales? Who 
will solve the multitude of engineering 
problems that can’t or need not be 
expressed in the form of differential 
equations? 


The New Problem 

Certainly, the engineer of the future 
must have a sound fundamental know]- 
edge of scientific principles, but after 
twenty years of engineering practice he 
will have forgotten — from lack of use 
— most of the specialized applications 
that crowded his junior and senior 
years in college. At the same time he 
will have acquired a useful stock of 
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engineering facts and ideas with which 
he creates new and improved products. 
He can express his ideas clearly and 
concisely in any one of three languages 
— verbal, mathematical, or graphical. 
He is partial to none of the three be- 
cause he is keenly aware of the limita- 
tions cf each. 

His memoranda and reports are ac- 
curately worded, correctly phrased, 
unmistakable in meaning. Most of his 
ideas are concrete rather than abstract; 
hence he is naturally more fluent in 
words and sketches than with higher 
mathematics. When he can’t find words 
to fit the occasion, and the complexity 
of his latest creation defies mathemati- 
cal analysis, he resorts to the graphic 
language. For the graphical approach 
is as natural and instinctively logical 
to him today as it was to his prehistoric 
ancestor recording exploits on cave 
walls. Man was an artist long before 
he knew that his fingers totaled ten. 

It is obvious that the engineer can, 
and does, employ graphical methods 
at every opportunity. Even if he fool- 
ishly disdains the use of graphics, he is 
continually confronted with the graph- 
ical representations of others. They 
appear on blueprints and sketches, in 
handbooks and textbooks, in technical 
articles and advertisements, and in 
home repair kits. For the technically 
or scientifically trained person, graphics 
is inescapable ; its value and importance 
are hardly debatable. 

Yet in spite of all these values, in- 
struction in drawing for engineers and 
scientists is being constantly reduced, 
squeezed by the downward pressure of 
additional courses at the junior and 
senior level. More and more advanced 
and specialized subjects are being 
forced into the four-year program. 

Since time is so precious today, bold 
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and realistic action is imperative. First, 
we must ruthlessly weed out of our 
drawing courses every topic — however 
traditional or interesting it may be — 
that is not a basic, vital, and important 
part of graphics instruction. Second, 
we must use every hour in the most 
effective way possible. The success of 
each class period must be judged by 
the number of ideas inculcated, and 
not by the number of precisely executed 
sheets that have been drawn. 


Course Content 


With respect to course content, let 
me give you my own quick appraisal 
of some of the topics that I consider 
an essential part of a basic course in 
drawing. 

Of first importance is instruction in 
sketching and the continual use of 
sketches at every opportunity. The tech- 
nique can be taught in a few hours at 
the very beginning of the course. There- 
after, every drawing principle that can 
be satisfactorily demonstrated with a 
sketch should be drawn _ freehand. 
Straight-edges, scales, and quadrule 
paper should not be allowed. Sketches 
can usually be made in half the time 
required with instruments, and if the 
lines are reasonably straight, the pro- 
portions approximately true, and the 
method of solution correct, the sketch 
is entirely satisfactory. ‘The beauty and 
accuracy of the sketch are not impor- 
tant, but the solution is. The idea of 
sketching engineering problems should 
be so thoroughly inculcated that it 
will carry over into all of his subse- 
quent courses — where we hope that it 
will be encouraged and accepted by 
our colleagues. 

The ability to read a multiview engi- 
neering drawing is absolutely essential 
to success in engineering. The ability 
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to make such a drawing is definitely 
secondary. We should therefore concen- 
trate our instruction on the first, and 
minimize the second. Fortunately, it is 
perfectly feasible to do this because the 
process of reading a drawing is entirely 
logical and mental. The instruction can 
also be reinforced by the use of black- 
board sketches, slides, films, demonstra- 
tion models, clay models, and even 
actual objects. 

The student’s response can be evalu- 
ated quickly and easily with objective 
tests, missing line problems, multiple 
choice views, pictorial sketches, or even 
by requiring him to select from a group 
of similar objects the one represented 
on the drawing. Every drawing teacher 
is familiar with these teaching methods, 
and yet they have not been developed 
and used to their maximum potential. 
It is certainly true that most people 
learn to read a road map without ever 
having drawn one. 


Reduce Instrument Work 


Accurate drafting with instruments 
does consume a large part of the avail- 
able instruction time, and much of this 
routine effort can and must be elim- 
inated. But should we discontinue en- 
tirely the use of T-square and triangles? 
Of course not. One does not throw 
away a valuable precision tool simply 
because its use requires time and skill! 
Rather we reserve that tool for occa- 
sions when it is indispensable, and the 
time and care devoted to it are more 
than repaid in results obtained. Most 
design problems can only be studied 
and perfected by making an accurate 
scale drawing. Graphical calculations 
require precision drafting that can be 
done only with instruments. 

How to draw with instruments is a 
technique that can be learned in a few 


weeks by the average student. By the 
middle of the first term his skill will be 
adequate for almost any drafting proj- 
ect. Beyond this point any further im- 
provement in skill is largely limited 
by the natural aptitude of the student. 
Each subsequent drafting problem 
should therefore be especially designed 
to instill a maximum of ideas with a 
minimum of drafting. 

Inking, for example, is a skill that 
requires little formal instruction but 
a great deal of practice. Since most 
engineers will never ink a drawing, one 
period of instruction should be enough 
to show how it is done, its difficulty, 
and why someone else should do it. 

There is much talk today of simpli- 
fied drafting, and one could easily get 
the impression that this is a radically 
new and startling development. Actu- 
ally, graphic symbols and drawing 
methods have been changing for dec- 
ades, and a great deal of progress has 
already been made in the direction of 
simplification. Much more can be done 
to symbolize in simple form the many 
standard items that appear on engi- 
neering drawings, but simplification 
can also be carried to the extreme of 
ambiguity and confusion. To be accept- 
able, a new symbol must be distinctive, 
unmistakably unique, and intelligible to 
every engineer, draftsman, and crafts- 
man in the country. It should, there- 
fore, bear some resemblance to the 
actual object represented. 

The technique of dimensioning is 
simple, but the proper choice and 
placement of the dimensions on a work- 
ing drawing involve consideration of 
mating parts, functions, and production 
processes. The introduction of fits and 
tolerances further complicates the prob- 
lem. Considering the meager technica! 
knowledge of the average freshman, 
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drawing departments could wisely pass 
along most of their dimensioning in- 
struction to advance drawing and de- 
sign courses. 

Descriptive geometry is usually re- 
garded as an essential part of any basic 
drawing course, but the subject is so 
extensive that instruction must neces- 
sarily be limited to topics of maximum 
value to an engineer. Certainly suffi- 
cient time must be allowed to build a 
solid foundation of basic principles. 


Emphasize Useful Concepts 


Problems of point, line and plane 
should be covered thoroughly, for here 
analytic geometry methods are cumber- 
some and tedious. The general charac- 
teristics of all surfaces should be stud- 
ied, but drafting applications will 
probably have to be confined to simple 
cones, cylinders, and spheres. The exist- 
ence of warped surfaces can only be 
mentioned. Intersection problems must 
be limited to those of common engi- 
neering occurrence. Perhaps develop- 
ment can be left entirely to the sheet- 
metal worker. 

Some of the specialized aspects of 
descriptive geometry that must be omit- 
ted from the basic course can be in- 
troduced later in advanced courses as 
needed. Vector analysis, for example, 
is a valuable tool in many fields, and 
the engineering student should be fa- 
miliar with the relevant graphical 
methods. 

Finally, every basic course in draw- 
ing should include the elements of 
graphical calculation — the determina- 
tion of numerical values by graphical 
methods. The constructions would be 
primarily those of plane geometry ap- 
plied to engineering situations, and 
they would range from the graphical 
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equivalents of simple arithmetical op- 
erations to the graphical expression of 
calculus. The emphasis should be on 
the simplicity, practical utility, and ac- 
tive accuracy of these methods. The 
student who for twelve years has been 
exclusively trained and indoctrinated 
in the mathematical method must be 
emancipated from the tenth decimal 
place. Significant figures, engineering 
accuracy, and reliability of data are 
totally new concepts to an engineering 
freshman, and there is no better place 
to acquire a keen appreciation of them 
than in a graphics course. 


In Summary 


The initial drawing courses of tomor- 
row will emphasize graphical principles 
and ideas, but these ideas must be pre- 
sented more thoroughly and in_ less 
time than ever before. Today’s course 
content must be distilled in the mind of 
every drawing teacher, and only the 
delicious essence of graphics should be 
served to future students. Hard work 
— both mental and manual — will still 
be required, but the deadening drudg- 
ery and wasted hours of routine and 
repetitive copy work must be elim- 
inated for efficiency. 

With its rich heritage of over 5,000 
years, graphics is probably the oldest 
of all sciences. It has guided the think- 
ing of philosophers, portrayed the con- 
cepts of mathematicians, expressed the 
ideas of scientists, and delineated the 
dreams of engineers. It is the hand- 
maiden of the queen of the sciences — 
mathematics; it is the visualization of 
science, and the priceless tool of the 
designer. Drawing for tomorrow may 
be taught differently, but it will still 
be as indispensable to scientific and 
technical progress as it is today. 





TEACHING POSITIONS AVAILABLE 


ELECTRICAL ENGINEERING AND 
Teaching Fellowships in large urban col- 
lege. Part-time day teaching with tuition- 
free evening graduate work toward M.S. in 
Electrical Engineering. Summer employ- 
ment available. Excellent opportunity for 
B.S. graduate who wants training for full- 
time engineering teaching. Salary increases 
and promotion on attainment of M.S. Also 
full-time teaching or part-time teaching 
plus part-time research available in ranks 
of Assistant Instructor through Assistant 
Professor. Annual salary increments. Eve- 
ning teaching, graduate, and undergradu- 
ate, available with extra pay. Summer 
employment available. Apply to F. A. 
Russell, Acting Chairman, Department of 
Electrical Engineering, Newark College of 
Engineering, 365 High Street, Newark 2, 
New Jersey. 


ASSISTANT OR 


fessor in Industrial 


ASSOCIATE 


Engineering. 


PRO- 
Need 


experienced man from diversified indus- 
tries in production planning and control, 
tooling and mechanization, and other pro- 
duction areas. Cooperative industries as- 


research facilities in these 
Advanced degrees helpful. Excellent con- 
sulting opportunities, beautiful campus, 9 
month contract, salary open. Some teach- 
ing experience desirable; can develop new 
courses. Write Department of Industrial 
Engineering, Washington University, St. 
Louis 5, Missouri. 


sist areas. 


THREE MECHANICAL ENGINEERS, 
one Nuclear Engineer to teach machine 
design, metallurgy, heat power, aeronau- 
tical option, nuclear option, or some com- 
bination of these fields. M.S. required, 
Ph.D. desirable. Assistant Professor to De- 
partment Chairman. Rank and salary com- 
mensurate with qualifications. Opportuni- 
ties for year-round teaching on co-op 
program. Write Dean Earl H.  Flath, 
School of Engineering, Southern Methodist 
University, Dallas 5, Texas. 
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ASSOCIATE AND ASSISTANT PRO- 
fessors for fields of advanced strength of 
materials, elasticity, dynamics, and fluid 
mechanics. Start February or September. 
Department of Applied Mechanics, Uni- 
versity of Kansas, Lawrence, Kansas. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor needed immediately to teach courses 
in the following subjects: Aircraft design, 
aeronautical laboratory courses in aero- 
dynamics, instrumentation, propulsion, 
structures, and other aeronautical courses. 
Salary will depend on education and ex- 
perience; prefer man with advanced de- 
gree. If applicant wishes to pursue 
graduate study, arrangements may be made 
for a part-time schedule. Resumé of edu- 
cation and experience should be furnished 
in initial reply. Apply to Chairman of 
Department of Aeronautical Engineering, 
University of Kansas, Lawrence, Kansas. 


VISITING LECTURER OF _ ASSO- 
ciate Professor level needed on January 2, 
1957. Must be graduate of accredited In- 
dustrial Engineering curriculum and have 
had 5-10 years industrial and teaching 
experience. Will be required to 
statistical quality control, factory planning, 
engineering economics, etc. Opportunities 
available to teach night course and to 
conduct private consulting practice. Good 
opportunity for advancement. Write Di- 
rector, Dept. of Industrial Engineering, 
University of Puerto Rico, College 
Agriculture and Mechanic Arts, Mayaguez, 
Puerto Rico. 


teach 


of 


PRO- 
teach 
in 


ASSISTANT OR ASSOCIATE 
fessor of Civil Engineering to 
undergraduate and graduate courses 
structural engineering. M.S. 
quired. Salary and title dependent upon 
qualifications of applicant. Position avail- 
able January 1, 1957. Write to Chairman, 
Civil Engineering Dept., N. D. State Col- 
lege, Fargo, N. D. 


degree re- 
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MECHANICAL ENGINEERING STAFF 
openings beginning the spring semester 
1957. Teaching assignments in lecture and 
laboratory courses relating to fluid me- 
chanics, thermodynamics, and heat power. 
Applicants for full-time positions should 
have Ph.D. Degree. A few part-time posi- 
tions are available for persons qualified to 
undertake studies for the Ph.D. Degree. 
Those interested should apply to the 
Chairman, Division of Mechanical Engi- 
neering, University of California, Berkeley, 
Calif. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor to teach mechanics, dynamics, vibra- 
tions, stress analysis. Master’s degree and 
some industrial experience preferred. Me- 
chanical Engineering Dept., Oregon State 
College, Corvallis, Oregon. 


THE ROLE OF NUCLEAR COURSES 


IN ENGINEERING CURRICULA 
(continued from p. 300) 


For example, we expect to consider 
soon whether the one course in heat 
transfer can be modified and _ substi- 
tuted altogether for the current non- 
nuclear heat transfer course. This may 
also be possible for some of the other 
courses, the purpose being both to 
bring the older courses up to date and 
also to place nuclear activities in proper 
perspective. 

We believe that nuclear engineering, 
and especially this integrated approach, 
helps greatly toward promoting the ob- 
jectives proposed by the ASEE Com- 
mittee on Evaluation of Engineering 
Education, particularly with respect to 
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MATHEMATICS AND ENGINEERING 
teachers needed. Mechanical Engineering, 
Fluid Dynamics, Electrical Engineering, 
Physics, and Mathematics. Advanced De- 
grees required. Write to President A. B. 
Bronwell, Worcester Polytechnic Institute, 
Worcester, Massachusetts. 


ADDITIONAL PERMANENT STAFF 
applicants needed starting September, 1957, 
in Electrical, Mechanical, and Civil En- 
gineering. Salary and rank open. Institu- 
tion fully accredited, complete new 
engineering school facilities, relatively 
small enrollment. Town of 20,000, free 
from usual big-city inconveniences and 
irritations. Retired engineers and teachers 
considered. Send complete outline or in- 
quiries to Dean of Engineering, Colorado 
A. & M. College, Fort Collins, Colorado, 


the call for emphasis on basic science 
and on engineering science. 

In summary, the atomic program will 
grow effectively only if it is supported 
by all the science and engineering de- 
partments and professions. Conversely, 
the technical advances that accompany 
nuclear developments can benefit en- 
gineering curricula only when depart- 
mental and organizational walls are not 
permitted to develop into artificial bar- 
riers. It is suggested that every effort be 
made in colleges to promote complete 
integration of nuclear studies within 
the curricula and electives of the sci- 
ence and engineering departments. 
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Benton, Cuaries E., Head of Physics 
Department, Wentworth Institute, Bos- 
ton, Mass. H. R. Beatty, F. H. Linton. 
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Missouri. V. J. Blum, J. F. McCarty. 

Cuerry, Jesse T., Instructor in Geo- 
physics and Geophysical Engineering, St. 
Louis University, St. Louis, Missouri. 
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Seirz, Freperick, Professor of Physics, Uni- 
versity of Illinois, Urbana, Illinois. W. L. 
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T. S. Gray. 
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Wricut, Leste A., General Secretary, 
The Engineering Institute of Canada, 
Kingston, Ontario, Canada. H. Rogers, 
T. Saville. 
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A. R. Foster. 


150 New Members 
135 Previously Added 


285 New Members This Year 





NINTH ANNUAL COLLEGE-INDUSTRY CONFERENCE 


Los Angeles, California 


Improvement of the Engineer — A Dual Responsibility of the 
Engineering College and of Industry 


Wednesday, January 30, 1957 


8:30 A.M. Registration 
Morning Session 
\ Welcome: R. B. Allen, Chancellor, University of California 

The Engineer — What Should He Be? 

Industry's Viewpoint: J. L. Young, Executive Vice President of 
Engineering, U. S. Steel 

Engineering School’s Viewpoint: Dean D. Smith, Iowa State 
College 

The Engineer — What He Is 

S. B. Morris, Consultant, Los Angeles Department of Water and 
Power 

Discussion 

Luncheon 

Improvement of the Engineer — Educational Phase 

“What Should and Should Not Be Done 
by the Engineering School?” 

A. J. Ackerman, Consulting Hydroelectric Engineer, Madison, Wisc. 

Dean G. A. Hawkins, Purdue University 

“What Should and Should Not Be Done by Industry”: 

E. A. Walker, President, Pennsylvania State University 

L. A. Hyland, Vice President and General Manager, Hughes Air- 
craft Corporation 


:00 P.M. Dinner 


Thursday, January 31 


9:30 A.M. Improvement of the Engineer — Professional 

Development Phase 

“What Should and Should Not Be Done by Industry”: 

Dean Hollister, Cornell University, Ithaca, N. Y. 

E. C. Wells, Vice President of Engineering, Boeing Airplane Co. 

“What Should and Should Not Be Done 
by the Engineering School?” 

Dean C. J. Freund, University of Detroit 

H. W. Gouldthorpe, Manager of Engineering Personnel, General 
Electric Company 
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Thursday, January 31 (continued) 


12:30 P.M. Luncheon 

Improvement of the Engineer — How It Can Be Done 

Panel Discussion, Moderator, Dean L. M. K. Boelter, U.C.L.A. 

S. Ramo, Executive Vice President, Ramo-Woolridge Corporation 

Dean J. D. Ryder, Michigan State University 

F. C. Lindvall, Chairman of Engineering, California Institute of 
Technology 

Discussion 

Dinner 

“Improvement of the Engineer — What Will It Cost?” 

C. C. Furnas, Assistant Secretary of Defense for Research and 
Development; Chancellor, University of Buffalo 


ASEE REPRINTS AVAILABLE 


The following reprints can be obtained from the ASEE, University 
of Illinois, Urbana, Ill. The prices quoted are for single copies; in lots 
of 100 or more the price is 12¢ each, except as noted. Please enclose 
check made out to ASEE with the order. 


Final Report on Evaluation of Engineering Education 
Single copies (25¢) 
Lots of 50 to 100 (20¢) 
Lots of 100 or more (12¢) 


Educational Aids in Engineering ($1.00) 
No reduction for quantity orders 


Report of Committee on Engineering Education After the War 
(20¢) 

Code of Ethics of Interviewing Procedures (25¢) 

Improvement of Engineering Teaching (20¢) 

Manual of Graduate Study in Engineering (50¢) 


General Education in Engineering 
(Report of the Humanistic-Social Research Project) 
Single copies (25¢) 
Lots of 50 to 100 (20¢) 
Lots of 100 or more (15¢) 





MINUTES OF THE EXECUTIVE 


BOARD MEETING 


Detroit, Michigan 


A dinner meeting of the American 
Society for Engineering Education was 
held in a dining room of the Engineer- 
ing Society of Detroit at 6:00 p.m. 
on Friday, October 26, 1956. Those 
present were W. L. Everitt, President; 
W. T. Alexander, C. A. Brown, F. C. 
Lindvall, and R. J. Woodrow, Vice 
Presidents; John Gammell, Treasurer: 
and W. Leighton Collins, Secretary, 
and E. C. McClintock, Editor of the 
JOURNAL. 


1. Report of the Secretary, 
W. Leighton Collins. 


a. Division and Committee Budg- 
ets. A list of the requests for funds was 
distributed. The total for Divisions was 
$1,560 and for Committees $771, mak- 
ing a total of $2,331. By previous Ex- 
ecutive Board action, all requests for 
more than $50 must be itemized and 
submitted for approval by the Secre- 
tary. 

b. Membership. Individual mem- 
bership applications are being received 
at a rapid rate; the number so far is 
at least twice that at the same date last 
year. 

c. Future Annual Meetings. Invi- 
tations have been received from the 
University of Kentucky, the University 
of Tennessee, and the University of 
South Carolina. All have been referred 
to the Annual Meeting Committee for 
recommendations. 

d. Officers’ Travel. Since costs of 
having some officer of the Society at- 
tend each Section Meeting whenever 
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possible, will probably exceed the 
amount budgeted for officers’ travel, it 
was agreed that the expenses of ECAC 
and ECRC chairmen and secretaries 
should be charged to the accounts of 
those councils. 

e. ASME Tax Position. The case, 
with several others, has been referred 
to the Washington office of the Bureau 
of Internal Revenue. It is estimated 
that two years will probably be re- 
quired before an official decision can 
be reached. 

2. Report of the Treasurer, 

John Gammell. 

a. Annual Audit. Copies had been 
mailed to each member of the Execu- 
tive Board and a copy placed in the 
Financial Records book of the Society. 
Major items were reviewed. The Ex- 
ecutive Board voted to accept the 
audit. 

b. Quarterly Statement was dis- 
tributed for information. 

c. Transfer of Funds for the Edu- 
cational Aids Project. Of the funds 
originally solicited from many indus- 
tries, $978.95 remain. The supply of 
educational aids on hand seems ade- 
quate for many years and there is no 
current enthusiam to extend the work 
into other areas. Consequently, and 
in accordance with the recommenda- 
tion of the Auditor, the Executive 
Board voted to transfer the balance 
remaining in the Educational Aids 
Fund to the Reserve for Special Proj- 
ects. (Before the transfer the reserve 
amounted to $5,317.95). 
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d. Additional Savings Accounts. 
$7,500 has been deposited at 3% inter- 
est in the Warren Institute of Savings 
and in the Charlestown Savings Bank, 
both of Boston, Massachusetts. 

e. Funds for Planning of Projects. 
It has become evident that adequate 
planning for special studies requires 
preliminary expenditures before grants 
are obtained. It was judged to be good 
practice for the Society to advance 
needed funds from the Reserve for 
Special Projects instead of requiring 
individuals to spend their own money. 
Any advances made would be charged 
to the study and would be returned to 
the Reserve for Special Projects as 
soon as the grant was received. The 
Executive Board voted to authorize the 
President and Secretary to use their 
discretion in allocating funds up to 
$2,500 at any one time from the Re- 
serve for Special Projects for studies 


previously approved by the General 
Council, provided the allocations are 
returned whenever possible to the Re- 
serve for Special Projects when the 
study is independently financed. 


3. Reports of Vice Presidents. 

a. ECAC, W. T. Alexander. The 
work of the various committees was 
briefly reviewed. Of particular impor- 
tance was the meeting of some mem- 
bers of the Military Affairs Committee 
with representatives of the Navy De- 
partment to discuss credit for NROTC. 
Another meeting will be held in De- 
cember. 

A feasible plan for the YET Sum- 
mer Institute has been developed; there 
apparently is some difference of opinion 
among the YETs about what should be 
done, and they requested that no pro- 
gram be developed for the summer of 
1957. Because of uncertainty, the Gen- 
eral Electric Company is altering its 
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summer employment program for young 
instructors to include two weeks of con- 
centrated study on teaching and teach- 
ing techniques. 

b. ECRC, R. J. Woodrow. The 
Executive Committee will meet in 
November, concurrently with the Asso- 
ciation of Land-Grant Schools and Col- 
leges. The work of the various commit- 
tees was briefly reviewed. President E. 
A. Walker of The Pennsylvania State 
University has accepted the invitation 
to speak at the joint ECAC-ECRC din- 
ner of the 1957 Annual Meeting. 

c. Sections and Branches, F. C. 
Lindvall. The form for annual reports 
from Sections is about ready for mail- 
ing by the Secretary’s office. The for- 
mation of YET Branches was discour- 
aged because the term “Branch” has a 
particular significance in the present 
Society structure; it was stressed, how- 
ever, that the YETs at any institution 
may organize and meet separately if 
they so desire. 

d. Divisions and Committees, C. 
A. Brown. A letter has been sent to all 
Chairmen regarding the improvement 
of Annual Meeting programs. Joint 
meetings, more audience discussion, and 
avoidance of “read” papers was 
stressed. A meeting of Council repre- 
sentatives of Divisions (16 of 22 being 
present) was held to discuss strengthen- 
ing of Division organization by such 
means as having a vice chairman, an 
executive committee, and reports of 
the Council representatives. 


4. Report of the Editor, E. C. Me- 
Clintock. Solving the lateness of Jour- 
NAL issues is complicated, particularly 
if the September issue is to be devoted 
to the Annuual Meeting and the pub- 
lisher continues to insist on a three- 
month lead time. It is hoped that the 
immediate lateness can be overcome by 
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having the December issue printed by 
supplementary facilities to make pos- 
sible preparation at an _ accelerated 
pace. A long range solution may re- 
quire other actions in rearranging 
issues. 

An expert advertising consultant has 
been assisting with consideration of 
JouRNAL advertising policies. He agreed 
that the present rates were much too 
low, especially in view of the color 
pages run for the first time this fall. It 
was agreed that the amount of adver- 
tising could be greatly increased with- 
out impairing the quality of the Jour- 
NAL, especially if present quality and 
arrangement of advertising contents 
can be maintained. 

The Executive Board voted that an 
increase in advertising rates be studied 
in terms of a report with a positive 
recommendation to be submitted by 
letter to the Board as soon as possible. 
The Executive Board also voted that 
the Editor explore the desirability of 
placing the advertising in the hands 
of an agent and that the results of this 
investigation be reported to the Execu- 
tive Board, with recommendations, at 
its spring meeting. 


5. Request of Funds by Chemical 
Engineering Division. The funds col- 
lected at the Summer School for Chem- 
ical Engineering Teachers held at The 
Pennsylvania State University in 1955 
proved inadequate for the customary 
publication of a Transactions volume. 
The Division therefore submitted a fi- 
nancing plan. The Executive Board 
voted to advance $800 to the Chemical 
Engineering Division (from the Re- 
serve for Special Projects) for the pub- 
lication of Transactions for the 1955 
Summer School, provided that a like 
amount be returned to the Society 
funds now on hand and from money 


collected from the sale of the volume, 
and provided that the National Science 
Foundation grants to the Society an 
amount of $800 to $1,000 which also 
is to be used to defray publication costs. 
C. A. Brown was designated as the 
member of the Executive Board to par- 
ticipate in further planning and activity 
on the project. 


6. Summer School, English Division. 
Request withdrawn. 


7. Procurement and Training of 
New Faculty Members. President Ev- 
eritt reported that Dean H. L. Hazen 
had accepted the chairmanship of the 
committee, and that formation of an 
advisory group was progressing. 


8. High School Science and Engt- 
neering Society. After discussion of the 
multiple programs in this area, it was 
agreed that the matter should be re- 
ferred to ECPD with the recommenda- 
tion that all current groups be encour- 
aged to coordinate efforts. 


9. Nuclear Engineering and Science 
Congress. The Executive Board voted 
not to have an ASEE luncheon or din- 
ner during the Congress being held in 
Philadelphia, Pennsylvania, on March 
10-16, 1957. 


10. Future Meetings. 

a. Spring. The meeting of the Ex- 
ecutive Board has not yet been inte- 
grated with the program of the Ohio 
Section on April 26 and 27. The Sec- 
retary will inform all members of spe- 
cific plans as soon as possible. 

b. Annual Meeting. The Executive 
Board voted to have the usual two din- 
ner meetings, Sunday, June 16, and 
Wednesday, June 19. 


11. Other Business. 
a. Survey of the Engineering Pro- 
fession. President Everitt explained the 
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progress being made, and stated that 
the Joint ECPD-EJC Committee in its 
report recommended that constituent 
societies appropriate as much as $50,- 
000 to initiate the program and develop 
plans for requesting funds. Two other 
societies already had allocated $10,000 
each. The total cost is estimated to be 
in excess of one million dollars, and in- 
formal discussions indicate that founda- 
tions are interested. The Executive 
Board voted to allocate up to $1,000 
from the Reserve for Special Projects 
for initiation of the survey, subject to 
favorable action on the part of other 
constituent societies of ECPD and EJC, 
and provided that contributions of 
societies be determined on the propor- 
tionate share basis used in normal 
budgeting for dues. 

b. Ethics Committee Report to the 
General Council. The Secretary re- 
viewed the actions taken at the Annual 
Meeting and intervening developments. 
Copies of “Recommended Recruiting 
Practices and Procedures,” as adopted 
by the Midwest College Placement As- 
sociation at its meeting on September 
11, 1956, were distributed; the Ethics 
Committee will recommend it to the 
General Council for adoption on Oc- 
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tober 27, 1956. This report is in lieu of 
the ECAC resolution and is to replace 
the present “Code of Ethics on Inter- 
viewing Procedures” published by the 
Society. It was agreed that all members 
should study the “Recommended Prac- 


tices” before the General Council meet- 


ing. 

c. Incorporation Papers. Vice Pres- 
ident Brown stated that one set of 
incorporation papers is not entirely in 
agreement with all provisions of the 
Constitution and wondered if agree- 
ment were necessary. It was agreed the 
Secretary should send him a copy of 
later incorporation papers and investi- 
gate the necessity for agreement. 

d. Summer Teaching for the Sec- 
retary. It was agreed that if the Uni- 
versity of Illinois-NSF eight-week sum- 
mer program for young engineering 
teachers covering topics in resistance 
of materials developed, the Secretary 
would be permitted to participate by 
teaching a graduate course. 

12. The meeting adjourned at 10:00 


p.m. 
Respectfully submitted, 


W. LEIGHTON COLLINS 
Secretary 


AERONAUTICAL DIVISION MEETING 


The ASEE Aeronautical Division will hold its annual joint meeting 
with the Institute of the Aeronautical Sciences at the IAS annual 
meeting, New York, New York, the week of January 28, 1957. All 
members of the Aero Division are cordially invited. 





MINUTES OF THE GENERAL 


COUNCIL MEETING 


Detroit, Michigan 


October 27, 1956 


A breakfast meeting of the General Council of the American Society for Engi- 
neering Education was held in the Ivory Room of the Statler Hotel in Detroit, 
Michigan, at 7:30 A.M. on Saturday, October 27, 1956. President W. L. Everitt 


presided. Those present were: 


Name 


W. T. Alexander 
H. H. Armsby 

N. H. Barnard 

G. F. Branigan 

C. A. Brown 

R. S. Burington 

R. M. Campbell 

N. A. Christensen 
W. Leighton Collins 
Renato Contini 

E. T. Donovan 

N. W. Dougherty 
V. L. Doughtie 

C. G. E. Downing 
W. L. Everitt 
Harold Flinsch 

C. J. Freund 

C. O. Frush 

John Gammell 

F. A. Heacock 

A. R. Hellwarth 
J. W. Howe 

C. S. Jones 

H. K. Justice 

E. K. Kraybill 

A. Lesser, Jr. 

F. C. Lindvall 

E. C. McClintock, Jr. 
W. G. Murphy (for A. B. Drought) 
B. H. Norem 

R. G. Owens 

D. J. Peery 

R. L. Peurifoy 

J. H. Pitman 

L. A. Richardson 
C. E. Schaffner 

W. I. Short 

D. G. Stillman 

R. W. Van Houten 
R. J. Woodrow 
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Representing 
Vice President 
National Capital Area Section 
Kansas-Nebraska Section 
Missouri-Arkansas Section 
Vice President 
Mathematics Division 
Upper New York-Ontario Section 
Graduate Studies Division 
Secretary 
ECRC Secretary 
New England Section 
Past President 
Southwest Section 
Agricultural Engineering Division 
President 
Southeastern Section 
Chairman, Ethics Committee 
Mineral Engineering Division 
Treasurer 
Engineering Drawing Division 
Relations With Industry Division 
Mechanics Division 
Technical Institute Division 
Ohio Section 
Educational Methods Division 
Engineering Economy Division 
Vice President 
Editor 
North Midwest Section 
Industrial Engineering Division 
Illinois-Indiana Section 
Aeronautical Engineering Division 
Civil Engineering Division 
English Division 
Architectural Engineering Division 
Evening Ener. Educ. Div. 
Allegheny Section 
Humanistic-Social Division 
Middle Atlantic Section 
Vice President 
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1. Corrections to Minutes of June 25 
and 29, 1956. The General Council 
voted to approve the following correc- 
tions: 

a. Item 29c, 2nd _ paragraph, 
“ECRC” should be “ECAC.” 

b. Item 18b, “the new chairman of 
the sngineering Economy Division” 
should be “Representative of the Pa- 
cific Southwest Section.” 

c. Add “W. M. Richtmann, Rocky 
Mountain Section” to those present on 
June 29. 

2. Report of the 
Leighton Collins 

a. Drop of 


Secretary, W. 


Members for WNon- 


payment of Dues. In accordance with 
the provisions of the Constitution, the 
General Council voted to drop from 
membership, as of July 1, 1956, those 
who were two years in arrears in dues 
payments at the beginning of the fiscal 
year and whose names were on the 


“address unknown” list, but not on the 
“drop list,’ as submitted at the 1956 
Annual Meeting. The names are in 
Appendix “A.” 

b. Life Membership Requests. The 
Genera! Council voted to grant life 
membership to 17 members who met 
the requirements of the Constitution. 
The names are in Appendix “B.” 

c. YET Paper Contest. The rules for 
participation were mailed in the latter 
part of September (earlier than in the 
past) and work on the rules for judg- 
ing is progressing. The latter will be 
distributed to all Sections as soon as 
they become available in order that 
they can be used this year. 

3. Report of the Treasurer, John 
Gammell 

a. Annual Audit. Copies had been 
mailed to all members and the accept- 
ance by the Executive Board was an- 
nounced. 
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b. Quarterly Statement. Distributed 
for informational purposes. 

c. Investment of Society Funds. Two 
additional savings accounts of $7,500 
each were announced. 

4. Reports of Vice Presidents. 

a. ECAC, W. T. Alexander. The 
work of the various committees and 
plans for the Annual Meeting program 
were briefly reviewed. It was reported 
that one meeting with representatives 
of the Navy Department to discuss 
NROTC credit had been held. It was 
agreed that as soon as an agreement 
was reached it should be published im- 
mediately in an ECAC Bulletin. 

b. ECRC, R. J. Woodrow. The work 
of the various committees was briefly 
summarized. The information and 
nomination sheets for the Bendix and 
McGraw Research awards are about 
ready to go to the printer; both awards 
will be made in June. The Survey of 
Research Capabilities under the direc- 
tion of E. A. Walker is getting under 
way; personal interviews as well as a 
questionnaire probably will have to be 
used. Work on the 1957 edition of the 
Review of Current Research and Direc- 
tory of Member Institutions has been 
started. 

c. Sections and Branches, F. C. 
Lindvall. The forms for the annual re- 
port of Sections is about ready for mail- 
ing. A plea was made that Section 
representatives see that the forms are 
filled out and returned, as instructed 
on the form. All Sections have now 
selected a YET sub-chairman and ap- 
pointed liaison members to the Rela- 
tions With Industry and Physics Divi- 
sions. 

d. Divisions and Committees, C. A. 
Brown. The discussions at the meeting 
of Division representatives on Friday 
afternoon were summarized. These dis- 
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cussions, like the letter sent to all Divi- 
sion and committee chairmen, stressed 
improvement of the Annual Meeting 
programs — more joint meetings, more 
audience discussion, and less reading of 
papers. In addition, strengthening of 
Divisions was stressed by having a vice 
chairman and executive committee and 
by having the General Council repre- 
sentative regularly report to the Divi- 
sion on the work of the Council. The 
desirability of liaison with educational 
committees of professional societies in 
the same area also was discussed. 

5. Report of the Editor, FE. C. Me- 
Clintock, Jr. The reasons for the late- 
ness of issues of the JouRNAL were re- 
viewed as resulting from a dearth of 
publishable material, a lack of capacity 
of the printer to handle two issues in 
one month, factors inherent in any 
change of editorship, and the training 
of new assistants. The continued help 
of everyone, particularly Division offi- 
cers, is indicating an adequacy of mate- 
rial, and two issues of the JouRNAL are 
being printed by supplementary facili- 
ties to help solve the capacity shortage. 

Of the three issues sent to press in 
early August, the September issue is 
ready for mailing, October galleys have 
been returned to the printer in page 
proof form, and the galleys for Novem- 
ber have not been received. The De- 
cember material is already in the hands 
of the additional printer, and material 
for January is being assembled. The 
alphabetical, geographical, and occupa- 
tional listings for the February (Year- 
book) issue have been mailed to Lan- 
caster Press, so almost all of that issue 
is in process. 

Other major problems are the low 
rates for advertising in the JOURNAL, 
and the need for a study of the num- 
ber and spacing of issues to reduce or 
eliminate future production difficulties. 


6. Report of Committee on Improve- 
ment of Society Functions. None sub- 
mitted. 

7. Report of Committee on Consti- 
tution and By-Laws, C. A. Brown, 
Chairman. Thirteen changes, Appendix 
“C,” were read and discussed. The 
General Council voted to approve 
changes No. 1, 2, 3, 5, 6, 7, 10, 11, 12, 
and 13 as presented. 

The General Council voted to ap- 
prove change No. 4 with “as defined by 
the Executive Board” inserted in the 
second sentence after “Western part.” 

It was agreed the time schedule in 
change No. 8 was too tight and that 
flexibility should be increased by chang- 
ing expressions such as “to be printed 
in the first issue of the JouRNAL OF 
ENGINEERING EpucaATIoN” in the first 
sentence to “furnished at the beginning 
of.” The General Council voted to ap- 
prove change No. 8, provided the 
chairman of the Committee incorpo- 
rates the suggested editorial changes. 

Suggested alterations for change No. 
9, Section 2, were: (1) insert “Annual” 
after “Divisional” in the first sentence, 
(2) insert “and the National Society” 
after “Divisions” in the first sentence, 
and (3) insert “waive property rights 
of the Society and to” after “authority 
to” in the last sentence. The General 
Council voted to approve change No. 
9 provided the Chairman of the Com- 
mittee incorporates the alterations sug- 
gested. 

8. Report of the Committee on De- 
gree Designations, J. H. Sams, Chair- 
man. The report was presented by the 
Secretary, and is attached as Appendix 
“TD.” The General Council voted to ac- 
cept the report and instruct the Chair- 
man to submit the suggested article for 
publication in the JouRNAL oF ENGI- 
NEERING EpucaTion. The Committee 
was not discharged, as requested. 
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9. Report of ECAC Committee On 
Relations With Secondary Schools, J. 
F. D. Smith, Chairman. President 
Everitt received a request from the Na- 
tional Committee for the Development 
of Scientists and Engineers (of which 
he is a member) for ASEE-approved 
suggestions for a “long-range improve- 
ment program in science teaching for 
secondary schools” and referred the re- 
quest to the Committee. Vice President 
Alexander read a revision of the draft 
previously mailed to members of the 
General Council. The report was dis- 
cussed in detail and editorial revisions 
were suggested. The General Council 
voted to adopt the report in principle 
and instructed the President to refer 
the report back to the Committee for 
editing, taking into consideration the 
suggestions made. It was agreed that 
the edited report should be printed in 
the JouRNAL OF ENGINEERING Epuca- 
TION. 


10. Report on International Rela- 
tions. H. K. Justice, representing the 
Society on EJC’s International Rela- 
tions Committee, briefly reviewed the 
work of that committee. He further 
stated that he believed the work of 
ECAC’s International Relations Com- 
mittee should be coordinated with those 
of EJC. He also stated that a UPADI 
Conference had been held recently and 
that a proposal for a new Pacific Fed- 
eration of Engineering Societies has 
been made. 

11. Report of Ethics Committee, C. 
J. Freund, Chairman. As a result of 
some recent recruiting practices noted 
in the resolution submitted by ECAC 
to the General Council at the Annual 
Meeting and referred to the Ethics 
Committee, there is a great need for 
revising the “Code of Ethics of Inter- 
viewing Procedures,” published by the 
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Society in 1949. The Ethics Committee 
had a representative at the recent meet- 
ing of the Mid-West College Placement 
Association (MWCPA). Their interest 
resulted in Appendix “F,” a revision of 
ASEE’s booklet, and in the recom- 
mendation that ASEE do something 
immediately to exert a measure of con- 
trol over this year’s recruiting. The 
General Council voted that the 
MWCPA code be accepted, that an 
introduction be prepared by the Ethics 
Committee, and that the Committee 
be given power to act without further 
reference to the General Council. This 
means that a new ASEE Code based 
on the MWCPA recommendations will 
be published as soon as possible, ac- 
knowledging the aid of MWCPA. Vice 
President Alexander considered this 
action is a highly satisfactory substitute 
for the resolution originally submitted 
by ECAC. 

12. Confirmation of Executive Board 
Approval for the 1957 Program of the 
Atomic Energy Education Committee. 
The Secretary reviewed the three pro- 
posals, items 8b and 8c of the minutes 
of the meeting of the Executive Board, 
September 15, 1956. Briefly, they are: 

1. A summer institute on nuclear 
energy for 100 college teachers; this 
will be similar to the ones held last year 
at Argonne and Brookhaven National 
Laboratories. 

2. A summer institute for 100 college 
teachers in various areas of specializa- 
tion; those who attended last summer’s 
institutes or who have equivalent back- 
grounds would be eligible te attend. 

3. A survey of manpower in educa- 
tional institutions; this would be similar 
to surveys conducted by the Atomic 
Energy Commission covering industry 
and in governmental organizations. The 
General Council voted to confirm the 
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Executive Board approval of the three 
programs mentioned above. 

13. Procurement and Training of 
New Faculty Members. President Ev- 
eritt reviewed the proposal, stating that 
the Executive Board, at its meeting on 
September 15, 1956 had authorized him 
to proceed with the formation of a 
committee and that the proposal be 
recommended favorably to the General 
Council for approval. It is believed 
that the major problem now confront- 
ing the colleges of engineering in the 
United States is the procurement and 
training of new faculty members to 
meet the demands resulting from in- 
creasing enrollments. The demand for 
engineers in industry and governmental 
organizations also complicates the situa- 
tion. It is believed the problem can be 
solved only by means of a thorough 
study of the procurement and develop- 
ment sources, and of methods of getting 
the best staffs possible in the next ten 
years; quality, quantity, and general 
preparation all must be considered. 
President Everitt stated that after in- 
formal discussions with most members 
of the Executive Board he presented 
the proposal to Dean H. L. Hazen of 
the Massachusetts Institute of Tech- 
nology and asked him to accept the 
chairmanship if the project was ap- 
proved. Dean Hazen accepted. It is 
believed the budget probably would be 
on the order of $50,000-$100,000, that 
a foundation needs to be approached 
for a grant, that the committee needs 
to prepare objectives, program, and 
budget, and that high-level people with 
realistic vision from a variety of areas 
need to be on the committee. 

The General Council voted to ap- 
prove a special study of the Procure- 
ment and Training of New Faculty 
Members. 


14. Mid-Winter Meetings. The Sec- 
retary urged that each member of the 
General Council publicize the following 
at Section and other meetings of inter- 
ested individuals: 

a. Cooperative Engineering Educa- 
tion, Northeastern University, January 
10-11, 1957. 

b. Drawing, Rice Institute, January 
31 and February 1, 1957. 

c. College-Industry Conference (Re- 
lations With Industry), University of 
California at Los Angeles, January 30- 


$1, 1957. 


15. Summer Schools for 1957. The 
status of the following proposals were 
discussed. 

a. Civil Engineering, Surveying, Aug- 
ust 5-9, 1957 at Washington State Col- 
lege Summer Camp, Camp Welch, 
Naches, Washington — plans progress- 
ing. 

b. YET — delayed for one year due 
to lack of a feasible plan and some dis- 
agreement over the type of specific pro- 
gram desired. 

c. English — request withdrawn be- 
cause the Survey of English in Colleges 
of Engineering has not yet materialized. 

d. Humanistic-Social — postponed 
one year because time was inadequate 
for developing a program to request 
NSF funds for the summer of 1957. 


16. Annual Meetings. 

a. 1957 — Cornell, June 17-21. Com- 
mittees are already busy. 

b. 1958 — California (Berkeley), 
June 16-20. Enthusiasm is high. 

c. 1959—A decision on the re- 
quest of the Allegheny Section, Carne- 
gie Institute of Technology and Uni- 
versity of Pittsburgh, to have the meet- 
ing in Pittsburgh instead of at Purdue 
University, as previously agreed upon, is 
expected at any moment. (Note: — 
Immediately after the meeting it was 
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learned that Purdue University gra- 
ciously has agreed to withdraw in favor 
of Carnegie and Pittsburgh, provided 
the 1960 meeting could be assured at 
Purdue. Such assurance was given.) 


17. Reports from Other Committees. 

a. A. R. Hellwarth, chairman of the 
RWI Division committee, which sub- 
mitted the report on Migration of Fac- 
ulty to Industry at the June 1956 meet- 
ing, stated that in accordance with the 
recommendation of the General Coun- 
cil for further study of the problem he 
had consented to serve as chairman of 
the new Society committee. He said a 
committee of the Pacific South West 
Section is questioning those who left 
teaching for their reasons and that this 
was one basis for further study of the 
problem. 


18. Reports from Other Divisions — 
None 


19. Reports from Sections. 


a. On behalf of the Upper New 
York-Ontario Section, R. M. Campbell 
expressed a willingness to help Cornell 
in every way possible and invited those 
attending the Annual Meeting at Cor- 
nell to visit the other colleges of engi- 
neering in that area. He also reported 
that the UNY-O Section had started 
a study of Technical Institute Educa- 
tion in New York State and submitted 
to the Secretary a copy of its “Kil- 
cawley Report,” along with several rec- 
ommendations for the inclusion of this 
program in the Society’s current study 
of technical institutes. 

20. Next Meeting. The General 
Council voted to meet at Cornell Uni- 
versity on: 

Monday, June 17 — dinner meeting 
with wives 

Friday, June 21 — luncheon meeting 


Dec., 1956 


21. Other Business 

a. Study of Technical Institute Cur- 
ricula. President Everitt stated that the 
National Committee for the Develop- 
ment of Scien: nd Engineers re- 
quested that, “ASHE establish within 
its framework an organizational unit 
to stimulate cooperation between indus- 
try and technical schools for the pur- 
pose of continuous development and 
improvement of curricula.” The prob- 
lem was discussed with both the Tech- 
nical Institute and the Relations With 
Industry Divisions. In accordance with 
those discussions, the General Council 
voted that the President appoint a joint 
committee of members of the Techni- 
cal Institute and Relations With Indus- 
try Divisions to study the problem and 
submit a report to President Everitt 
for transmission to the National Com- 
mittee for the Development of Scien- 
tists and Engineers. 

b. Model Registration Law. The Na- 
tional Society for Professional Engi- 
neers has prepared a model registration 
law and is requesting various engineer- 
ing societies to study the proposal and 
have a representative present at the 
NSPE annual meeting to discuss 
changes and modifications. The General 
Council voted that the President ap- 
point an ad hoc committee to act for 
the Society, and that the chairman of 
the Committee attend the NSPE meet- 
ing if at all possible. 

c. Resolution of Technical Institute 
Division. C. S. Jones stated that the 
Technical Institute Division was greatly 
concerned about Senate Bill 4301 in- 
troduced in the 84th Congress. This bill, 
allocating millions of dollars to the 
states, apparently would place the con- 
trol of all “less than college degree” 
education under State Boards of Edu- 
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cation. This seems to imply that techni- 
cal institute education would be offered 
by vocational schools and not by col- 
leges. The Technical Institute Division 
is opposed to this and consequently 
adopted the following resolution to be 
presented to the General Council. 


RESOLUTION 

WHEREAS Senate Bill 4301 has 
been introduced into the 84th 
Congress to make available federal 
funds for the support of technical 
education in area vocational 
schools, and 

WHEREAS these proposed schools 
would be created to extend voca- 
tional education into higher edu- 
cational areas, and 

WHEREAS the provisions of this 
bill would place the administration 
and direction of post high school 
educational programs upon educa- 
tors not experienced at higher aca- 
demic levels, and 

WHEREAS the great need of Amer- 
ican Industry and the national 
economy is for more highly trained 
persons with technical and engi- 
neering competence rather than 
vocational skills, 

BE IT RESOLVED that the Tech- 
nical Institute Division of the 
ASEE oppose the adoption of this 


bill in its present form and urge 
further studies to determine a more 
effective method of accomplishing 
the purposes of the bill, and 

BE IT FURTHER RESOLVED 

that this resolution be presented to 
the General Council of the Society 
for their consideration and sup- 
port. 

The General Council voted to refer 
the resolution to the Federal Legislation 
Committee for study, the Committee 
to report back to the Executive Board 
plans for action. 

d. Manual On Consulting Practice. 
The Secretary reported that EJC has 
a committee revising their Manual On 
Consulting Practice and that C. W. 
Muhlenbruch represents ASEE. The 
work has progressed to such a point 
that Mr. Muhlenbruch needs further 
instructions. The General Council voted 
that when the manuscript is completed 
it be submitted to the Executive Board 
for approval on behalf of the Society. 

e. Survey of the Engineering Pro- 
fession. President Everitt reviewed the 
project and stated that the Executive 
Board has allocated up to $1,000 for 
the initiation of the survey. 

22. The meeting adjourned at noon. 

Respectfully submitted, 
W. LeicHton COoLLins 
Secretary 
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Appendix ‘‘A’’ of Council Minutes 


MEMBERS WHOSE ADDRESSES ARE UNKNOWN AND WHO SHOULD 
BE DROPPED, AS OF 1 JULY, 1956, FOR NON-PAYMENT OF DUES 
FOR TWO OR MORE YEARS 


Cavins Baughman Harry E. House H. M. Rustebakke 
Roland W. Boughton, Jr. James H. Johnson, Jr. N. W. Ryan 

W. J. Brown W. A. Johnson Joseph E. Sayre 
George E. Bruchfield Oliver N. Johnsrud Raymond Schneyer 
Fred P. Burns C. M. Loyd R. L. Sloane 

John Butkus S. L. Mikhail George Sonnemann 
Yi-Chung Chang E. A. Miller Jasper D. Strickland 
John F. Cleary James Z. Millian Henry W. Strong 
M. M. Ducody Adrian J. Morgan John J. Turney 
John G. Frayne Elmo E. Moyer R. F. Turpin 
Samuel D. Hathaway Daniel J. Murphy John M. Vickers 

R. L. Hightower O. B. Noren Raymond V. Von Steenburgh 
Robert W. Hippe Stephen J. Polcyn Herbert L. Webster 
William Horblit Karl W. Reber J. W. Zeller 


Appendix ‘‘B’’ of Council Minutes 
MEMBERS REQUESTING LIFE MEMBERSHIP 


F. C. Bolton Erich Hausmann Harry W. Rubey 
J. Ansel Brooks L. W. Hitchcock Edward J. Squire 
Hardy Cross Clarence C. Knipmeyer 0. L. Stock 

John N. Eckle O. W. Kowalke L. L. Vaughan 
Louis E. Endsley Edgar MacNaughton Frank M. Warner 
Boynton M. Green C. W. Ricker 


Appendix “‘C’’ of Council Minutes 


CHANGES IN CONSTITUTION AND BY-LAWS 


(Amended in accordance with the changes voted by the General Council and stated 
in the minutes.) 
No. 1 — Article Il, Membership 
Present bers of the General Council whose votes 


. , reach the Secretary within one month 
Section 6. The name of cach candi- from the time of sending out the name 


date for active individual membership of tae comindaae shall chek. 
shall be proposed in writing to the Sec- 
retary by two members of whom the 
candidate is personally known. The Section 6. The name of each candi- 
proposal shall state the qualifications date for active individaul membership 
on which it is based. An affirmative let- shall be proposed in writing to the Sec- 
ter ballot of three-fourths of those mem- retary by two members to whom the 


Proposed 
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candidate is personally known. The 
proposal shall state the qualifications 
on which it is based. An affirmative 
letter ballot of three-fourths of those 


members of the Executive Board whose 
votes reach the Secretary within one 
month from the time of sending out the 
name of the candidate shall elect. 


No. 2 — Article II, Membership 


Present 

Section 7. Institutional members 
shall be of three classes: Active, Asso- 
ciate, and Affiliate. Active members 
shall be institutions which are eligible 
to participate in either or both of the 
institutional membership Councils. As- 
sociate members shall be professional 
organizations of engineers, research in- 
stitutions, and industrial associations or 
organizations which have a major inter- 
est in engineering education. Affiliate 
members shall be other educational in- 
stitutions engaged in technical instruc- 
tion which have one or more curricula 
accredited by Engineers’ Council for 
Professional Development or which are 
accredited by a major regional educa- 
tional association. 

Proposed 

Section 7. Institutional members 
shall be of four classes: Active, Affili- 
ate, Associate, and Industrial. Active 
members shall be institutions which are 
eligible to participate in either or 
both of the institutional membership 
Councils. 

Affiliate members shall be other edu- 
cational institutions engaged in techni- 
cal instruction which have one or more 
curricula accredited by Engineers’ 
Council for Professional Development 
or which are accredited by a major 
regional educational association. Asso- 
ciate members shall be professional or- 
ganizations of engineers and research 
institutions. Industrial members shall 


— 


be industrial organizations which have 
a major interest in engineering educa- 
tion. 


Present 


Section 11. The Executive Board 
shall determine the eligibility of the 
applicant for membership of any class 
in the Society. The Executive Board 
shall have the power to elect Associate 
and Affiliate members of the Society by 
letter ballot, but shall refer applications 
for Active membership to the Executive 
Committee of each of the Councils in 
which the applicant desires to partici- 
pate, each such Executive Committee 
being empowered to admit the appli- 
cant to the Council which it represents. 
All elections shall require a two-thirds 
favorable vote of the ballots cast. In- 
stitutions thus elected to membership 
in either or both of the institutional 
Councils thereby become Active insti- 
tutional members of the Society. 

Proposed 

Section 11. The Executive Board 
shall determine the eligibility of the 
applicant for membership of any class 
in the Society. The Executive Board 
shall have the power to elect Affiliate, 
Associate, and Industrial members of 
the Society by letter ballot, but shall 
refer applications for Active member- 
ship to the Executive Committee of 
each of the Councils in which the ap- 
plicant desires to participate, each such 
Executive Committee being empowered 
to admit the applicant to the Council 
which it represents. All elections shall 
require a two-thirds favorable vote of 
the ballots cast. Institutions thus elected 
to membership in either or both of the 
institutional Councils thereby become 
Active institutional members of the 
Society. 
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No. 3 — Article III, Organization 


Present 


Section 2. The individual members 
of the Society shall further be organized 
in groups to function as (a) sections in 
specified territories; (b) branches 
formed by members of single institu- 
tions and (c) divisions with important 
instruction or 


subjects of research, 


under provisions as hereinafter set 


forth. 


Proposed 


Section 2. The individual members 
of the Society shall further be organized 
in groups to function as (a) sections 
in specified territories; (b) branches 
formed by members of single institu- 
tions and (c) divisions with important 
subjects of instruction, research, or ac- 
tivity related to engineering education, 
under provisions as hereinafter set 


forth. 


No. 4 — Article IV, Officers 


Present 

There shall be a President, who shall 
be the executive officer of the Society 
and who shall hold office for one year. 
There shall be four Vice Presidents, 
each to hold office for two years, as 
follows: In connection with the indi- 
vidual membership, a Vice President 
responsible for General and Regional 
Activities, and a Vice President re- 
sponsible for Instructional Divisions, to 
be elected in alternate years; in connec- 
tion with institutional membership, a 
Vice President responsible for the Engi- 
neering College Research Council, and 
a Vice President responsible for the 
Engineering College Administrative 
Council, to be elected in alternate 
years. There shall be a Secretary, to be 
appointed annually by a Committee 
consisting of the President and all Vice 
Presidents; and a ‘Treasurer, to be 
elected annually. In case of a vacancy 
in office of the President, the Vice 
President for General and Regional Ac- 
tivities shall succeed to that office. In 
case of a vacancy in the office of the 
Vice President for General and Re- 
gional Activities, the Vice President for 
Instructional Divisions shall succeed to 
that office. 


Proposed 


There shall be a President, who shall 
be the executive officer of the Society 
and who shall hold office for one year. 
There shall be six Vice Presidents, each 
to hold office for two years as follows: 
in connection with individual mem- 
berships, ttvo Vice Presidents responsi- 
ble for General and Regional Activities, 
one in the Eastern part of the United 
States and one in the Western part, as 
designated by the Executive Board, to 
be elected in alternate years: a Vice 
President for Instructional Divisions 
and Committees and a Vice President 
for General Divisions and Committees 
to be elected in alternate years. In con- 
nection with institutional memberships, 
there shall be a Vice President respon- 
sible for the Engineering College Re- 
search Council and a Vice President 
responsible for the Engineering College 
Administrative Council, to be elected 
in alternate years. There shall be a 
Secretary, to be appointed annually 
by a committee consisting of the Presi- 
dent and all Vice Presidents; and a 
Treasurer, to be elected annually. In 
case of vacancy in the office of the 
President, the senior Vice President for 
General and Regional Activities shall 
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succeed. In case of a vacancy in the 
office of Vice President for General and 
Regional Activities, the senior Vice 


No. 5 — Article 


Present 

Section 1. The Executive Board of 
the Society shall consist of the Presi- 
dent, the four Vice Presidents, the Sec- 
retary, and the Treasurer. Its function 
shall be to coordinate the activities of 
the Society. Its actions shall be final as 
to (a) approval of budgets, (b) author- 
ization of publications, (c) conventions, 
d) appointment of officers to fill 
emergency vacancies, and (e) deter- 
mination of eligibility of institutional 
members. In all other matters, however, 
the Executive Board is advisory to the 
General Council, the Engineering Col- 
lege Research Council, and Engineer- 
ing College Administrative Council. 


President for Instructional Divisions 
shall succeed. 


V, Executive Board 


Proposed 

Section 1. The Executive Board of 
the Society shall consist of the Presi- 
dent, the six Vice Presidents, the Sec- 
retary, and the Treasurer. Its function 
shall be to coordinate the activities of 
the Society. Its actions shall be final as 
to (a) approval of budgets, (b) author- 
ization of publications, (c) conventions, 
(d) appointment of officers to fill 
emergency vacancies, (e) determina- 
tion of eligibility of institutional mem- 
bers, and (f) actions of the Society in 
relation to other organizations. The 
Executive Board is responsible for the 
general supervision and control of all 
financial matters in which the name of 
the Society is used. In all other matters, 
however, the Executive Board is ad- 
visory to the General Council, the 
Engineering College Research Council, 
and the Engineering College Adminis- 
trative Council. 


No. 6 — Article VI, General Council 


Present 


Section 1. The General Council of 
the Society shall consist of the Presi- 
dent, who shall be chairman, the four 
Vice Presidents, the Secretary, the 
Treasurer, and the three Junior Past 
Presidents and a representative of every 
Division and Section elected by the 
body concerned for a term of two years 
according to a plan of rotation in 
which one half of such representatives 
will be chosen each year. 


Proposed 


Section 1. The General Council of 
the Society shall consist of the Presi- 
dent, who shall be chairman, the six 
Vice Presidents, the Secretary, the 
Treasurer, the three Junior Past Presi- 
dents, the secretaries of the Engineering 
College Research Council and the 
Engineering College Administrative 
Council, and a representative of every 
Division and Section elected by the 
body concerned for a term of two years 
according to a plan of rotation in 
which one half of such representatives 
will be chosen each year. 
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No. 7 — Article X, Election of Officers 


Present 

Section 1. The President, Treasurer, 
and two Vice Presidents, who must be 
members of the Society, shall be elected 
at the annual meeting by ballot of the 
individual membership present. The 
President and ‘Treasurer shall be 
elected annually and the two Vice 
Presidents associated with individual 
membership shall be elected in alter- 
nate years for respective terms of two 
years. The two Vice Presidents asso- 
ciated with institutional membership 
shall be elected at the annual meeting 
of the Society in alternate years for 
respective terms of two years by their 
respective councils. 


Proposed 

Section 1. The President, ‘Treasurer, 
and four Vice Presidents, who must be 
members of the Society, shall be elected 
by mail ballot of the individual mem- 
bership. The President and Treasurer 
shall be elected annually. The two Vice 
Presidents for General and Regional 
Activities shall be elected in alternate 
years. The Vice President for Instruc- 
tional Division and Committee Activi- 
ties and the Vice President for General 
Divisions and Committees shall be 
elected in alternate years. The two Vice 
Presidents associated with institutional 
membership shall be elected at the 
annual meeting of the Society in alter- 
nate years for respective terms of two 
years by their respective councils. 


No. 8 — Article X, Election of Officers 


Present 
Section 3. By means of a form to be 
printed in THE JouRNAL OF ENGINEER- 
ING EpucaTION or in the preliminary 
program of the annual meeting, an op- 
portunity shall be given to individual 
members of the Society to submit 
names of persons to be considered for 
said officers. These names, on the form 
provided, shall be sent to the Secretary 
of the Society not less than sixty (60) 
days prior to the annual meeting; and 
the Secretary shall submit the suggested 
names to all members of the Nominat- 
ing Committee. 


Proposed 


Section 3. By means of a form fur- 
nished at the beginning of each aca- 
demic year, an opportunity shall be 
given to individual members of the 
Society to submit names of persons to 


be considered for nomination. ‘These 
names, on the forms provided, shall be 
sent to the Secretary of the Society not 
less than thirty (30) days prior to the 
fall meeting of the General Council. 
The Secretary shall submit the sug- 
gested names to all members of the 
Nominating Committee. At the time of 
the fall meeting of the General Coun- 
cil, the Nominating Committee shall 
select candidates whose names shall be 
made available to the entire member- 
ship in December or January. After the 
publication of the nominees proposed 
by the Nominating Committee, other 
nominations may be made by petition 
of 50 signatures of members of the So- 
ciety in good standing. Each nominee 
must have indicated his willingness to 
serve if elected before his name can be 
placed on the ballot. In February or 
March, ballots giving the names of all 
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candidates will be provided. Ballots 
recewed by the Secretary by March 31 
shall determine the election of the offi- 


cers as of April 1. Their terms of office 
shall begin ten days after the date of 
the annual meeting. 


No. 9 — Article [X, Sections, Branches, and Divisions 


Present 

Section 3. Papers and discussions 
presented before Sections or Branches 
shall be the property of the Society and 
may be published as Society proceed- 
ings if authorized by the Publication 
Committee. Permission to publish such 
papers and discussions elsewhere may 
be granted by the Executive Board of 
the General Council on condition that 
the Society receives proper credit. 

Note: This section as revised to be- 
come Section 2 of Article XIII, Publi- 
cations, Sections 4 and 5 of this article 
to be renumbered 3 and ¢ respectively. 


Proposed 


ARTICLE XIII, PUBLICATIONS 

Section 1. The Executive Board shall 
authorize all official publications of the 
Society and shall also prescribe the 
rights of the several grades of members 
in connection with these publications. 

Section 2. Papers and discussions 
presented before Sectional, Branch, Di- 
visional or Annual meetings or submit- 
ted in contests in Section, Branches, or 
Divisions and the Society at large shall 
be the property of the Society and may 
be published as Society proceedings if 
authorized by the Publications Com- 
mittee. The Secretary shall have au- 
thority to waive property rights of the 
Society or to grant permission to pub- 
lish such papers and discussions else- 
where on condition that the Society 
receives proper credit. 


No. 10 — By-Law No. 7 


Present 


Seventh. Committees, excepting the 
Executive Committees, reporting to the 
Executive Board and to the General 
Council shall be authorized by these 
respective bodies and appointed by the 


President. Committees reporting to 
either of the Institutional Councils 
shall be authorized by the Executive 
Committee concerned and be appointed 
by the Vice President concerned. Com- 
mittees of Sections, Branches, or Divi- 
sions shall be authorized by the body 
concerned and be appointed by the 
Chairman of the body concerned. 


Proposed 

Seventh. Committees reporting to 
either Institutional Council shall be 
authorized by the Executive Committee 
concerned and be appointed by the 
Vice President concerned. Committees 
of Sections, Branches, or Divisions shall 
be authorized by the body concerned 
and be appointed by the Chairman of 
the body concerned. The Awards Com- 
mittee, the Membership Committees, 
the Financial Policy Committee, the 
Publications Committee, the Public Re- 
lations Committee, and the Constitu- 


tion and By-Laws Committee are 





374 JOURNAL OF ENGINEERING EDUCATION 


appointed by the President and are re- 
sponsible to the Executive Board. Other 
standing committees and committees 
for special projects authorized by the 


Dec., 1956 


Executive Board and General Couneil 
shall be appointed by the President 
with staff responsibility designated to 
the appropriate Vice President. 


No. 11 — By-Law No. 8 


Present 


Eighth. There shall be a Publications 
Committee consisting of the President, 
junior Past President, and the Secre- 
tary of the Society who shall be chair- 
man. It shall be responsible to the 
Executive Board for the general admin- 
istration of all official publications of 
the Society. 

The Secretary of the Society shall 
have direct charge and be editor of all 
publications authorized by the Execu- 
tive Board excepting those so author- 
ized for the Engineering College 
Research Council and the Engineering 
College Administrative Council, which 
shall be edited and published in ac- 
cordance with plans of procedure 
recommended by these respective 
Councils and approved by the Execu- 
tive Board; provided, however, that 
the plans shall include a subcommittee 
to be recommended by the Council 
concerned and approved by the Ex- 
ecutive Board. 

The selling price of all publications 
shall be determined by the Executive 
Board on recommendation of the Pub- 
lications Committee. 

All income from publications shall 
be classified as income of the Society 
applicable to the annual budget of the 
Society. 


Proposed 

Eighth. There shall be a Publication 
Committee consisting of the President, 
the junior Past President, the Editor 
(appointed by the Executive Board), 
the Chairman of the English Division 
(ex-officio), the Secretaries of Engi- 
neering College Administrative Council 
and Engineering College Research 
Council, and the Secretary of the Soci- 
ety, who shall be chairman. It shall be 
responsible to the Executive Board for 
the general administration of all official 
publications of the Society. 

The Editor shall be in direct charge 
of the JoURNAL OF ENGINEERING Epu- 
CATION. Publications authorized by the 
Engineering College Research Council 
and the Engineering College Admin- 
istrative Council shall be edited and 
published in accordance with plans of 
procedure recommended by these re- 
spective Councils and approved by the 
Executive Board. 

The selling price of all publications 
shall be determined by the Executive 
Board on recommendation of the Pub- 
lications Committee. 

All income from publications shall be 
classified as income of the Society ap- 
plicable to the annual budget of the 
Society. 


No. 12 — By-Law No. 9 


vote of the members present at any 


Present 
Ninth. These By-laws, excepting as 
they relate to dues of individual mem- 
bers, may be amended by a two-thirds 


regular meeting of the Society, pro- 
vided that all individual and institu- 
tional members have been notified of 
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the proposed amendment by notices 
mailed by the Secretary’s Office at least 
thirty (30) days prior to the said reg- 
ular meeting at which action is to be 
taken, and provided further that the 
proposed amendment has first been 
voted upon by each of the three Coun- 
cils of the Society and the results of 
such vote recorded in the notice sent 
out for the meeting at which the pro- 
posed amendment is to be acted upon. 
The dues of individual members may 
be changed only by a favorable vote by 
letter ballot of individual members. 


Proposed 
Ninth. These By-laws, excepting as 
they relate to dues of individual mem- 
bers, may be amended by a two-thirds 


vote of the members present at any reg- 
ular meeting of the Society provided 
that all individual and institutional 
members have been notified of the pro- 
posed amendment by notices published 
in the JouRNAL at least thirty (30) 
days prior to the said regular meeting 
at which action is to be taken, and pro- 
vided further that the proposed amend- 
ment has first been voted upon by the 
Executive Board and the results of such 
vote recorded in the notice sent out for 
the meetings at which the proposed 
amendment is to be acted upon. 

The dues of individual members may 
be changed only by a majority vote re- 
ceived by letter ballot of individual 
members. 


No. 13 — By-Law No. 10 


Proposed 
10. The Awards Committee is re- 
sponsible for establishing and coordi- 


nating policy, including procedures for 
presentations, with respect to awards 
presented in the name of the Society or 
a constituent part of the Society. 


Appendix ‘‘D’’ of the Council Minutes 


REPORT OF THE COMMITTEE ON DEGREE DESIGNATIONS 


For several years the Committee on 
Degree Designations has studied the 
various programs of study offered by 
the institutions of higher learning in 
the field of engineering and its related 
technologies. Last year the committee 
submitted a report on several pro- 
grams, which was adopted by the Gen- 
eral Council and distributed to the 
Presidents and to the Deans of the 
member institutions of ASEE. 

The Secretary of the ASEE has re- 
ceived an excellent response from the 
Presidents and Deans on the report of 
this committee. Several have asked for 
clarification and further information 


on the background for our recommen- 
dations. A brief article should be pre- 
pared for publication in the JouRNAL 
in the near future to cover this mate- 
rial. A few have been critical, but it 
was gratifying to note that the over- 
whelming majority were in favor of the 
recommendations. A number of institu- 
tions indicated that in cases where 
their practice did not agree with the 
recommendations of the committee, 
steps were being taken to change their 
degree designations to conform with 
those suggested by ASEE. Many insti- 
tuitions commended the ASEE for this 
study to bring about a more uniform 
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designation of degrees among the engi- 
neering colleges in the United States. 

After further study of the five year, 
ten semester, baccalaureate program 
and the two year terminal graduate 
program, the committee does not feel 
that it should recommend a designation 
for degrees at this time. 

The five year baccalaureate program 
is now offered in several institutions, 
but each one has a different approach 
and the requirements for graduation 
vary considerably. This ten semester 
program is still in an experimental 
stage, and will remain so for several 
years. Until a more definite pattern 
emerges from the schools concerned, 
this committee recommends that no 
action be taken by ASEE to suggest a 
designation for this program. 

The two year terminal graduate pro- 
gram requires more than normally ex- 


S. C. HoLiisTer 
J. F. D. Smirx 
K. L. Ho_LpERMAN 


H. P. Ropes 
L. F. Smiru 
J. W. WuiIrTeMorRE 
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pected for the Master’s degree, and is 
offered primarily for those engineers 
who plan to go into professional prac- 
tice as designers and consulting engi- 
neers. At the present time very few 
institutions offer this program and the 
general pattern varies considerably. 
Until this program emerges with a 
more definite pattern and is out of the 
experimental stage, this committee rec- 
ommends that no action be taken by 
ASEE to offer a designation for a de- 
gree for this program. 

This committee feels that its mission 
has been accomplished for the present. 
It therefore requests that it be deacti- 
vated by the General Council of ASEE 
until such time as the need for further 
study is indicated. 


Respectfully submitted; 
T. J. Hiccins 
H. K. Justice 
C. O. Mackey 


James H. Sams, Chmn. 


Appendix ‘“‘E’’ of the Council Minutes 


ASEE SUGGESTIONS FOR LONG-RANGE IMPROVEMENT PROGRAM 
IN SCIENCE TEACHING FOR SECONDARY SCHOOLS 


The need for additional competent 
staff to teach science and mathematics 
in high schools has been mentioned fre- 
quently in the public press. Facts are 
available to demonstrate it conclusively. 
We in engineering education are par- 
ticularly concerned with the problem, 
since some of the sciences, formerly 
taught in high school, now must be 
taught in college or university. This 
delays the completion of the student’s 
formal education. Many of us are also 
concerned as parents of children who 
are, or will be, going through the high 


schools; and we are all concerned for 
the welfare of the country. 


The Secondary Schools Committee 
of the ASEE has considered the matter, 
and recommends the following program 
to the Council of the Society for ap- 
proval. 


Since there is an inadequate supply 
of high school teachers who can teach 
mathematics and science, and there is 
little prospect of filling the needs for 
some time, we recommend the following 
courses of action: 
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1. Upgrading and Making Better Use 
of Those Now Teaching 

a. Encourage the retention of more 
of those qualified to teach mathematics 
and science in the high schools. This 
would involve an educational program 
to persuade industry not to keep hiring 
the high school staffs. With the present 
shortage of technical staff in industry 
considerable salesmanship will be need- 
ed. To be effective this would also re- 
quire an educational program aimed at 
those responsible for the setting of high 
school salary scales, which are woefully 
low, and for the necessity of improving 
the attitude of the public towards the 
sciences. It would also require the im- 
provement of the professional and social 
status of high school teachers. 

b. Reduce the extracurricular load 
of qualified science teachers and give 
many routine chores to assistants. 

c. Upgrade less qualified science 
teachers by extension courses in the 
basic subject matter of their field. 

d. The American Society for Engi- 
neering Education should cooperate 
with other interested agencies in spon- 
soring summer school institutes for 
science and mathematics _ teachers. 
Some industries have already operated 
such institutes, and cooperation should 
be readily obtained from industry and 
perhaps from the National Science 
Foundation. Teachers in science and 
mathematics sometimes are  inade- 
quately trained in the subject matter. 
Intensive training for such people in 
summer institutes could be most help- 
ful. 

The Society should also explore the 
possibility of using summer institutes 
to acquire teacher accreditation. 

e. Industry should be encouraged to 
employ high school science and math- 
ematics teachers in the summers. This 


increases the income of the teachers, 
and gives them a wider knowledge of 
the application of their subject matter 
in industry. In general, such broadening 
of training can make the teaching more 
meaningful. 

Industry should not try to use this 
program as a device for luring teachers 
to leave teaching permanently. 

f. Encourage recognition of outstand- 
ing high school teachers in the sciences 
and mathematics. This is already being 
done by some professional engineering 
and architectural groups, and is being 
considered by the AAAS. 

2. Improvement of Teaching Tech- 
niques in High School Sciences 

a. Joint Committees of ASEE and 
high school science teacher groups 
could compile descriptive lists of inter- 
esting illustrative material in various 
science fields. This would consist of 
models and visual aids, and would be 
somewhat similar to that compiled by 
the ASEE Committee on Teaching 
Aids. 

b. Encourage experimentation in 
high school training with the objective 
of covering the various mathematics 
and science courses more expeditiously 
than is customary. For certain students 
it may be possible to do in four semes- 
ters what is ordinarily covered in five. 
Attempts are under way, for example, 
to give a combined year of plane and 
solid geometry. Advice should be given 
to the high schools regarding what is 
considered desirable, and what neces- 
sary, for admission to a college to study 
science or engineering. One approach 
is that proposed by the University 
of Illinois and already used in that 
state. (Mathematics Needs of Prospec- 
tive Students, University of Illinois 
Bulletin, Vol. 49, No. 9 (1951) and 
No. 61 (1952). 
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3. Recruiting More and Beiter Quali- 
fied Teachers in the Sciences 

a. Encourage those responsible for 
teacher certification to waive the re- 
quirements temporarily for those quali- 
fied in the sciences but lacking all the 
presently required courses in teacher 
training. Encourage the concurrent 
training of such people in teacher 
training, where feasible. This is already 
permitted in some states. 

Among those who may be considered 
are Army, Navy, Air Force, industry, 
college, and other educational retirees, 
where age, energy, and interests seem 
satisfactory. Proper selection procedures 
would have to be developed. 

In addition, special accelerated pro- 
grams in education could be prepared 
for senior college students who wish to 
qualify for teaching positions the fol- 
lowing year. 

b. Many industries are sufficiently 
concerned about the problem to be will- 
ing to loan some of their staff to help 
teach sciences in high schools, but are 
often barred from doing so because 
of the teacher certification requirements 
and the time necessary to handle rou- 
tine details which could be performed 
by a teacher’s aide. This field should 
be explored thoroughly. 

In addition, we should encourage 
high school officials to invite outstand- 
ing scientists or engineers, from indus- 
try or college, to talk to high school 
students, or faculty, or both, at suitable 
assembly periods, on the importance 
of science and mathematics in every- 
day life. 

c. Some colleges may be encouraged 
to instigate refresher courses in college 
for retired engineers or scientist so that 
they may be better prepared for high 
school teaching. 


4. Recruiting More and Better Stu- 
dents for High School Science 
Courses 
a. The ASEE should be willing to 

offer either from among its member- 
ship, or through cooperation with in- 
dustry, guidance counsel to high school 
students if this is desired by the school 
officials. In the large schools there are 
fully qualified guidance counselors, but 
in some of the smaller schools the 
school counselor may not have a broad 
enough knowledge. 

b. Encourage programs such as the 
Future Scientists of America, or JETS. 

c. Science and engineering are no 
longer limited to men. Women in the 
past have had better opportunities in 
science than in engineering, as is evi- 
dent from the number of distinguished 
women scientists. This is still true, but 
opportunities for women in engineer- 
ing are now opening up. Some fields 
are still unsuitable for women, whereas 
others are not. The Society should pre- 
sent through whatever agencies it deems 
proper, that women who would like 
to pursue careers in science or engi- 
neering are not necessarily unfeminine. 
Such women might also be encouraged 
to teach in the sciences or in mathema- 
tics in high schools. 

d. Many of the statements frequently 
quoted in the press regarding the teach- 
ing in the sciences in high school are 
misleading. For example, it is fre- 
quently stated that the percentage of 
high school students studying chemistry 
has decreased greatly in recent years. 
This is correct, but, since 1890, the 
number of pupils taking chemistry in 
high schools has increased twenty-fold. 
Of those presently enrolled in chem- 
istry, 45 per cent are girls. In addition, 
there is evidence that there is a grow- 
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ing interest in mathematics among pu- 
pils of certain high schools. The Society 
should encourage the improvement in 
standards in the high schools. This may 
require better teaching aids and labora- 
tory equipment. This will cost money, 
and it should be explained to the 
proper authorities. 

Nevertheless, there seems to be an 
attitude both among pupils and teach- 
ers in high school that the sciences and 
mathematics are difficult subjects, are 
unnecessary for everyday living, and 
can logically be by-passed. 

The ASEE should encourage all 
proper agencies to combat this anti- 
intellectual attitude. One of the prin- 
cipal functions of the high school 
should be to train pupils to think for 
themselves. This can better be done by 
the study of mathematics and the 
sciences than by many other subjects, 
regardless whether the pupil intends to 
go to college later. 

5. Investigation of Teaching Training 

Requirements 

a. The scarcity of teachers properly 
qualified both in knowledge of the 
sciences and in teacher training has led 
in many cases to the use of teachers 
who have teacher training but relatively 
little knowledge of the sciences. The re- 
sults have not always been good. 

The second possibility is to consider 
those who have a knowledge of the 
sciences but have little, or no, knowl- 
edge of teacher training. Among such 
people would be experienced engineers 
or scientists, either now working or re- 
tired, or retired personnel with an ade- 
quate technical background and an in- 
terest in teaching. There are differing 
opinions on the amount of teacher 
training necessary at the high school 
level. College teachers in the sciences 


seldom have any formal teacher train- 
ing, and acquire their skill from ex- 
perience. Unquestionably their teaching 
could often be improved by proper 
training. Possibly the need is greater 
in high school than in college. 

Most states require 18-30 semester 
hours in such areas as teaching meth- 
ods, student teaching, psychology, and 
the history of education. New York 
State requires at least 8 semester hours 
in professional education courses before 
a license can be obtained to teach in 
a secondary school. Unquestionably 
such training is desirable. 

But how much is actually necessary? 
Some feel that a relatively short period 
of teacher training would be adequate 
— others insist on the complete pro- 
gram of method-course and education- 
course requirements. 

Thus encouragement should be given 
to experiments to determine how much 
teacher training is really necessary to 
do an adequate job of teaching the 
sciences in high school. Controlled ex- 
periments might be set up to test the 
effectiveness, as teachers, of those quali- 
fied in subject matter but with little 
formal training as teachers, as com- 
pared with those who have the pres- 
ently accepted standard of training, and 
compared with those who have a 
limited but concentrated course in 
teacher training. 

While there is reasonable certainty 
that, in general, the formal require- 
ments in education will be required 
for certification, there is a general feel- 
ing that there is not adequate insistence 
by the same certification authorities for 
adequate training in subject matter to 
be taught. The ASEE should encourage 
insistence on proper training in the 
subject to be taught. 
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Submitted by the Secondary Schools Committee of ASEE 


R. H. Car_tton 
H. H. Metcaur 
S. H. Prerce 


R. C. Porrer 
H. A. RoMANOwITz 
M. O. ScuMIDT 


A. R. SPALDING 
E. B. STaveELy 
E. R. Wirtcox 


J. F. Downie Smirnu, Chmn. 


Appendix “‘F’’ of the Council Minutes 


RECOMMENDED RECRUITING PRACTICES AND PROCEDURES 
Adopted by the Midwest College Placement Association September 11, 1956 


After editing, this will replace the 
1949 Code of Ethics. When available, 
copies may be purchased from the Sec- 
retary’s office. 


Responsibility of Employer 


1. It shall be the responsibilty of the 
employer to contact the colleges early 
enough so that the schools can plan to 
take care of those organizations who 
wish to interview their students. Due 
to the limited number of companies 
that can be handled at one time on 
the campus, it is necessary to carefully 
schedule arrivals and interviews. In the 
original request for interview dates it 
is imperative that indication be made 
of the number of separate interview 
schedules desired. 

2. At the conclusion of the interview 
the student should be informed by the 
interviewer what the exact step will be 
or that there is no mutual interest. 


3. All organizations should give the 
students ample time to objectively con- 
sider the employment offer before re- 
quiring a final answer. 

4. The employer should provide writ- 
ten material which will give the student 
a real picture of the company, such 
as the Company Information Sheet or 
similar material preparing the student 
for the interview. This information 
should be supplied to the placement 


office in adequate quantity. The stu- 
dent should be clearly informed by the 
employer if he will be expected to take 
psychological, aptitude or other tests 
before being accepted for a job. Other 
clarification should include reference 
to the signing of patent agreements, 
passing of physical examinations and 
other incidents to final acceptance. 


5. The employer should inform the 
placement officer of broad categories of 
employment possibilities and the par- 
ticular degrees desired. 


6. The employer has, as part of the 
overall educational plan, the respon- 
sibilty of guidance and assistance to 
students. It is therefore recommended 
that interviews be conducted regularly, 
year after year. 


7. Dates suggested by the employer 
for plant visits should be flexible so as 
to cause the least interference with 
classroom schedules. This invitation to 
visit the employer’s plant should indi- 
cate what expenses the company will 
pay and how and when reimbursement 
will be made. (Many students borrow 
money to make these trips). If more 
than one company is visited during the 
same trip the expenses should be pro- 
rated. (see attached simplified expense 
sheet for listing allowable expenses less 
the amount paid by other organiza- 
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tions).* Elaborate entertainment and 
other overselling techniques should be 
avoided. 

8. Placement offices should receive 
carbon copies of all correspondence 
with students and faculty members. 


9. The employer should recognize 
the necessity of punctuality. He should 
advise the placement office or faculty 
of his expected arrival time, arrive as 
agreed and maintain his interviewing 
schedule. The practice of requesting 
psychological and other testing services 
by the placement office should be dis- 
couraged. 


10. It is recommended practice to 
have not more than two representatives 
for each interview schedule. One is 
preferred. 

11. An employer who desires to con- 
tact a particular individual at the time 
of his interviewing visit should write 
that individual with a copy to the 
placement office at least two weeks in 
advance. 

12. An employer should not offer a 
student any special payment or salary 
arrangement which is not already a 
part of his company’s salary program. 
Gifts, bonuses and other inducements 
for which the student has not worked 
are basically wrong. Any attempt to 
hurry the student’s decision beyond 
normal reasonable limits or to benefit a 
third party due to relationships with 
the student is wrong. 

13. The reopening of a job offer to 
a student who has rejected it should 
only be done through the placement 
office. This procedure protects the com- 
pany from interfering with the student 
who has accepted another offer. 

14. The employer should recognize 
that it is bad practice not to honor all 
offers which have been accepted. 


* Not included in this Appendix. 


Responsibility of the College 


1. Placement offices and faculties 
should as early as possible send data 
to employers indicating the approxi- 
mate number of students who will be 
available for interviews during the 
school year. This information should 
include dates of graduation and should 
be arranged by courses. 


2. It is strongly recommended that 
no restrictions be placed on the num- 
ber of interviews a student can take 
except that indiscriminate or general 


“shopping” should be discouraged. 


3. The schools should provide ade- 
quate physical facilities for the con- 
ducting of interviews. The placement 
office should control the distribution of 
the company literature. The schools 
should provide space so that the inter- 
view can be conducted quietly and in 
private. 


4. At the beginning of the school 
year the placement office should make 
known to the students the organizations 
planning to visit the school and make 
the necessary revision announcements 
from time to time. 


5. It should be the school’s responsi- 
bility to provide contact with faculty 
members who have knowledge of the 
student and his work. These periods of 
contact should be conducted during the 
regular school hours. 


6. The appropriate school records on 
students interviewed should be avail- 
able to the employer. 


7. When an organization is looking 
for several categories of students, it 
should be the responsibility of the 
placement office insofar as it is possible 
to see that there is available for them 
to interview an adequate distribution 
from various programs. 
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8. Faculty members may advise but 
should not use undue influence on the 
students in the selection of a job. 


Responsibility of the Student 


1. In anticipation of an interview 
with an organization, the student should 
prepare himself properly by reading 
literature, organizing his own thoughts 
in order to ask and answer questions, 
and being as fully informed as possible 
on the type of business conducted by 
the organization. 

2. He should use care in filling out 
various forms in preparation for inter- 
views such as the standard College 
Interview Form. 

3. A student should not collect and 
hoard offers. As soon as a student 
knows that he will not accept an offer 
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that offer should be immediately re- 
jected. 

4. The student should keep the place- 
ment office or faculty member advised 
concerning his negotiations. 

5. In all interviews he should con- 
duct himself in a business-like manner. 

6. On off-campus interviews, only 
incurred expenses should be included 
on the expense sheet and these pro- 
rated if more than one organization is 
visited on the same trip. 

7. He should not take interviews after 
he has accepted employment. 

8. All invitations for plant visits 
should be promptly acknowledged. In- 
vitations should only be accepted where 
the student has a sincere interest in 
permanent employment. 
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Chairman: R. J. Wooprow, Princeton University, Princeton, N. J 


“ 


Vice Chairman: K. F. WeNpt, University of Wisconsin, Madison, Wis. 


Vice Chairman: F. C. Linpvax, California Institute of Technology, Pasa- 


dena, Cal. 


Secretary: RENATO ConTINI, New York University, University Heights, New 


York, N. Y. 


Directors: R. G. Fotsom, University of Michigan (1957); C. A. Dunn, 
Oklahoma A. & M. College (1957) ; H. W. Bartow, Washington State Insti- 
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Committees 


Nominating: H. K. Work, New York University, Chairman; E. A. Walker, 
Pennsylvania State University; E. Easton, Rutgers University 

Program: J. D. Ryder, Michigan State University, Chairman; H. W. Bar- 
low, Washington State Institute of Technology; R. G. Folsom, University of 
Michigan; J. W. Hoffman, Michigan State University; J. H. Lampe, North 
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Publications: R. Contini, New York University, Chairman; R. J. Woodrow, 
Princeton University; H. K. Work, New York University 

Vincent Bendix Award: R. J. Martin, University of Illinois, Chairman; 
R. G. Folsom, University of Michigan; L. H. Johnson, Tulane University; 
F. C. Lindvall, California Institute of Technology; M. A. Williamson, Penn- 
sylvania State University 

Curtis W. McGraw Award: J. R. Cudworth, University of Alabama, Chair- 
man; B. G. Elliott, University of Wisconsin; T. J. Killian, Office of Naval 
Research; W. J. Seeley, Duke University; H. K. Work, New York University 
Relations With Federal Government: H. R. Warfield, Johns Hopkins Uni- 
versity, Chairman; H. W. Barlow, Washington State Institute of Technology ; 
T. E. Davis, Ohio State University; F. L. Foster, Massachusetts Institute of 
Technology; G. W. Green, California Institute of Technology; R. A. Mor- 
gen, Purdue University; W. E. Quinsey, University of Michigan; R. J. 
Woodrow, Princeton University; G. H. Lee, Rensselaer Polytechnic Insti- 
tute; H. K. Work, New York University 

Relations With Industrial Research Agencies: C. A. Dunn, Oklahoma 
A. & M. College, Chairman; R. Contini, New York University; R. G. Fol- 
som, University of Michigan; F. B. Foulk, National Association of Manufac- 
turers; R. J. Woodrow, Princeton University; H. K. Work, New York Uni- 
versity; C. A. Worthington, Industrial Research Institute: M. A. Williamson, 
Pennsylvania State University 

Research Administration: H. W. Barlow, Washington State Institute of 
Technology, Chairman; C. A. Dunn, Oklahoma A. & M. College; M. E. 
Forsman, University of Florida; F. L. Foster, Massachusetts Institute of 
Technology; R. J. Martin, University of Illinois; H. R. Warfield, Johns 
Hopkins University 

Research Capabilities of Engineering Colleges: E. A. Walker, Chairman; 
C. A. Dunn, Oklahoma A. & M. College; R. A. Morgen, Purdue University; 
R. H. Ramsey, Pennsylvania State University; R. J. Woodrow, Princeton 
University; H. K. Work, New York University 








ASEE CALENDAR OF EVENTS, 1956-1957 


Meeting 


Pacific Southwest 
Section 


Relations With In- 
dustry Division, 
College-Industry 
Conference 

Cooperative Engi- 
neering Education 
Division 

Engineering Drawing 
Division 


Missouri-Arkansas 
Section 
Southwest Section 
Allegheny Section 
Ohio Section 
Rocky Mt. Section 
Southeastern Section 
Michigan Section 
Pacific Northwest 
Section 
Illinois-Indiana 
ASEE ANNUAL 
MEETING 
Kansas-Nebraska 


Section 


North Midwest 
Section 


Date 


Dec. 27-28 


Jan. 30-31 


Jan. 10-11 


Jan. 30—-Feb. 1 


April 6 
April 18-19 
April 26-27 
April 26-27 
April 27 
April 


May 4 


May 


May 17 


JUNE 17-21 


1957 
October 


October 


Location 


University of 
Arizona 

University of 
California 
(Los Angeles) 


Northeastern 
University 


Rice Institute 


University of 
Arkansas 

Texas A. & M. 
College 


Penn State University 


University of Toledo 


Brigham Young 
University 

University of 
Kentucky 


General Motors 
Institute 


Washington State 
College 


Northwestern 

CORNELL 
UNIVERSITY 

Kansas State College 
College 


Minneapolis, 
Minnesota 
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University of 
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